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EXECUTIVE SUMMARY 


Characterizing Leave for Maternity 


Jacob Alex Klerman 


During the last three decades the “working mother” has become the norm rather than 
a rarity. Today, rather than dropping out of the labor force for a period of years after 
childbirth, many women spend only a few weeks away from the workplace. This shorter time 
away from the work-place has allowed employers and employees to arrange for formal or 
informal leave in which women remain employed, but take leave of a few weeks. For some 
women this leave is paid, for others it is unpaid. For some women such leave is not an option 
or not chosen; they either quit their jobs or return to their jobs less than a week after 
childbirth. For some women, such leave lasts only a few weeks; for others a few months. 
Relatively little is known about the distribution of work leave and non-employment during 


the weeks immediately preceding and following the birth of a child. 


Part of the problem has been one of data availability. Most standard labor supply 
surveys do not record age of the youngest child in months nor collect complete labor market 
histories. An exception is the National Longitudinal Survey-Youth (NLS-Y). Unlike other 
datasets, the NLS-Y dates most events (births and labor market transitions) to the day. It 
can, therefore, be used to examine timing of return to work to the week (or day) . Since most 
return to work that will occur over the first two years of the newborn’s life occurs in the first 
two months after childbirth, timing within this period immediately after childbirth is of 


considerable importance. 


To model leave and return to work, we specify a model of the timing of leaving work 
during pregnancy and returning to work after childbirth which is disaggregated into quitting 
work, taking unpaid leave, and taking paid leave. The baseline hazards are specified as 
exponentiated cubic splines. The different decisions are linked by a random effect. The 
resulting parameter estimates strongly support the use of a flexible baseline hazard (as 
provided by the cubic splines) and correlation across the decisions within a given birth and 
across births to a given mother as provided by the random effects. Furthermore, with 
multiple decisions (hazards and probits), the data clearly identify a (complicated) baseline 


hazard in a model which allows for unobserved heterogeneity. 


\| 
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The model was specifically constructed to include a class of “can’t tell” women. The 
NLS-Y’s continuous Work History Data uses an employment concept. Women who are 
employed, but on paid leave (whether or not it is formal “maternity leave”) are instructed to 
consider that time as time employed. Thus, for some women it is not possible to tell if they 
took an extended (i.e. several weeks) paid leave or worked through childbirth (taking leave of 
under a week). This ambiguity has been a significant stumbling block for researchers 
wishing to investigate the relation between earlier maternal presence (i.e. not at work) and 
subsequent child development. However, the NLS-Y includes several other sets of questions 
(the Employment Status Recode questions at each interview, a set of Maternity Leave 
Questions in 1983, and an additional set of questions about maternity leave as part of the 
Employer Supplements since 1988) which make it possible to reconstruct the distribution of 
time employed, on paid leave, and on unpaid leave, despite the missing data problems. The 


estimates presented here exploit all of the information on work in the NLS-Y data. 


The estimated model is used to characterize leave for maternity fc: all recent mothers. 
It does so using regression standardization. The NLS-Y is a cohort sample of about six 
thousand women aged 14 to 21 in 1979. To extrapolate to the sample of all recent mothers, 
the econometric model includes controls for how the NLS-Y sample differs from a random 
sample of recent mothers (age, year of delivery, race/ethnicity, marital-status, education, 
parity). The model is then simulated for the characteristics of a representative sample of 
recent mothers drawn from the Fertility Supplement to the June 1990 Current Population 


Survey. 


We find that as of 1990, before the passage of the federal Family Leave Act, leave for 
maternity was quite common. About a third of women never worked during pregnancy (33 
percent). Another third (34 percent) quit their jobs at or before childbirth. The remaining 
third took leave. Thus, in total about half of the women who worked during pregnancy did 
not quit their jobs at delivery. For about 19 percent of women the leave was paid, and for 
about 14 percent the leave was unpaid. However, many of these paid leaves were quite 
short, well under a week. Among all new mothers, 25 percent took longer leaves (more than 
a few days); 14 percent unpaid and 11 percent paid. Even excluding very short leaves, for 
half of the women who took paid leave and for half of the women who took unpaid leaves, the 
leave is over by eight weeks post-partum. This is considerably shorter than the 12 weeks 
guaranteed by the federal Family Leave Act. 
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Proponents of maternity leave legislation and the Federal Family Leave Act have 

argued for the importance of maternal presence in the period immediately after the birth of a 
child for the child’s emotional and intellectual development. During that debate, 
developmental psychologists argued for leaves of two to six months. The results presented 
here suggest that in the absence of maternity leave legislation the vast majority of women, 
even among those who had worked during pregnancy (and would return to work before the 
child’s second birthday) take some leave after delivery. However, among women who would 
return to work before the child was two years old, the modal leave was only about six weeks 


and few women took as much as 12 weeks of leave. 


ABSTRACT 


JEL Classification: J22-Time Allocation and Labor Supply 


Major changes in women’s labor force behavior over the last two decades imply that 
while time away from the workforce after the birth of a child was once measured in 
years, it is now measured in weeks or even days. Concentrating on the weeks 
immediately following childbirth, this paper characterizes the labor force behavior of 
women immediately before and after the birth of a child. The timing of labor market 
exits (during pregnancy) and entrances (after childbirth) are estimated to the day, and 
reported to the week. Quits, exits to unpaid leave, and exist to paid leave are separately 
identified. The estimates reveal the most women who work before the birth of a child 
return to work relatively quickly after the birth of a child. The modal time to return 
occurs only about six weeks fter childbirth. Those who work long into pregnancy return 
to work more quickly after childbirth. The empirical work uses the National 
Longitudinal Survey-Youth. The estimates are generating using a system of probit and 
hazard models. The system includes unobserved heterogeneity to capture the 
correlation between decisions. The econometric model is specified to correct for the 
focus of the NLS-Y protocol (in some years) on employment, so that it is not possible to 
distinguish paid from unpaid leave. 
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During the last three decades the “working mother”has become the norm rather 
than a rarity. Today, rather than dropping out of the labor force for a period of years 
after childbirth, many women spend only a few weeks away from the workplace. 
Relatively little is known about just how long this period is — when it begins or ends, 
whether it involves quitting a job or taking leave, paid or unpaid. This paper 
characterizes leave for maternity using data from the National Longitudinal Survey- 
Youth (NLS-Y) and appropriate statistical models. 


Two findings consistently emerge from the previous literature on work patterns 
around the birth of a child. First, wornen who work during pregnancy (at all, and longer 
into their pregnancy) return to work faster after childbirth (Sweet, 1972; Even, 1987; 
O’Connell, 1990; Desai and Waite, 1991; Wenk and Garrett, 1992). Second, neither the 
distribution of times to return to work after childbirth, nor the associated hazard 
function have the simple shapes implied by the standard parametric hazard functions 
(Even, 1987; Desai and Waite, 1992). 


To model the correlation between work during pregnancy and work after 
childbirth, earlier studies have constructed models which give the first empirical 
regularity (that women whc work later into pregnancy return to work earlier) a causal 
interpretation (Even, 1987; O’Connell, 1990). They include work during pregnancy (at 
all or its duration) as a regressor in models for work after childbirth and then interpret 
the results causally. Alternately, the correlation could reflect stable “tastes for work.” 
(Browning, 1992). Consistent with the second interpretation, this paper presents an 
alternative approach which accounts for the strong inter-temporal correlation in labor 
supply using a random effects strategy. The “tastes for work” are modeled as random 
effects in the decision to work before pregnancy, the decision of how long to work 
during pregnancy, and the decision of when to return to work after childbirth. 


Most earlier studies have chosen not to model the shape of the hazard itself, 
instead they apply the Cox proportional hazard models which treat the baseline hazard 
as a nuisance parameter (Greenstein, 1989; O’Connell, 1990; Desai and Waite, 1992; 
Wenk and Garrett, 1992; but see Even, 1990). This paper treats the distribution of times 
to return to work (and the underlying baseline hazards) as the fundamental parameter 
of interest. The paper seeks to describe the distribution of times away from the 
workplace and the mechanisms used to do so. Specifically, the paper jointly models the 
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decision of whether to work at all during pregnancy, how long to work into pregnancy, 
when to return to work after childbirth; and whether the time spent not working is spent 
not employed (the woman quit her pregnancy job), on unpaid leave, or on paid leave. 
Consistent with this focus on the distribution of times away from work, the paper 
specifies and estimates a flexible cubic spline approximation to the log hazard and a 
flexible specification for tastes for work. 


The results demonstrate the importance of both of these modeling decisions. The 
tastes for work are important in explaining the joint distribution of the labor supply 
decisions. The estimated baseline hazards (without the random effects) are far from 
monotonic. They are high in the days immediately after childbirth. They fall 
considerably for the next two weeks, rising to a peak about six weeks after childbirth, 
and fall thereafter. This overall pattern hides divergent shapes for the hazard across the 
three options: no work, unpaid leave, and paid leave. 


The paper begins with an overview of the historical context and previous research 
on women's labor force behavior in the period immediately before and after childbirth. 
The next two sections then describe the NLS-Y data and our econometric model. The 
penultimate section presents the parameter estimates, describes the baseline hazards, 
and (using the June CPS data) generates population estimates of the distribution of time 
away from the workplace in days since the birth of the child (overall and separately by 
mother’s status immediately after the birth: employed, on unpaid vacation, and on paid 
vacation). The paper concludes with a review of the results and directions for future 


research. 


I. HISTORICAL TRENDS AND PREVIOUS RESEARCH 


The broad outline of the history of work among women in general, and mothers in 
particular, is well known. At least from World War II through about 1970, the modal 
labor market pattern for women was to work until marriage or the birth of a first child 
(which usually followed shortly after marriage) and to remain out of the labor force until 
the last (of several) children entered school (Cherlin, 1990). Taking this pattern as given 
(and providing empirical evidence from the National Longitudinal Survey of Mature 
Women), Polacheck and others (Mincer and Polachek, 1974; Polacheck, 1975; Mincer 
and Polachek, 1978, Polachek, 1980; Gronau, 1988) built a theory of female earnings and 


male-female earnings differentials. 
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As Mincer and Polachek were writing in the early 1970s, female labor supply 


patterns were beginning to change. Cherlin (1990) summarizes the changes: 


In the 1950s, larger numbers of married women began to join the labor force after 
their children were in school; in the 1960s and 1970s, the largest increases were 
among women with preschool-aged children; and more recently the largest rate of 
increase has occurred among mothers of infants. In fact, 51 percent of all mothers of 
infants - children under age 1 - are now in the labor force. During the postwar 
period, then, the trend for women has been towards a nearly continuous attachment 
to the labor force throughout adulthood. 


Using a time-series of cross-sections from the June Current Population Survey 
(CPS)!, Klerman and Leibowitz (1994) explore labor supply among mothers of infants. 
They find that from the early 1970s to the late-1980s labor force participation (LFP) at all 
ages (through 36 months) has risen by between 25 and 30 percentage points. Since LFP 
has been (and continues to be) lower for mothers of younger children, the percentage 
increase in LFP is highest for the youngest children. For mothers of one month old 
children, LFP has more than doubled - from less than twenty percent to over forty 
percent. 


These high levels of LFP among new mothers have made possible alternative 
mechanisms for juggling work and family. Polacheck’s work assumed that women 
would quit their jobs when they had children. When time away from the work place is 


measured not in years but in months, other mechanisms are possible. 


Results from the National Longitudinal Survey-Young Women (NLS-YW; 
covering the mid-1970s) suggest that other mechanisms were actually in use. Using the 
NLS-YW, Mott and Shapiro (1978, 1979) noted that LFP is a misleading measure of labor 
force patterns. Their data allow them to distinguish work from employment for the 
week preceding the interview. They note “in the months immediately surrounding the 
birth event, actual work activity is distinctly less than the measured labor force 
participation rates (Mott and Shapiro, 1979, p. 201).” Klerman and Leibowitz (1994) 
quantify these effects using a nationally representative sample of new mothers (the NLS- 
YW is a cohort sample) for the late-1980s. That paper computes the number of mothers 


1The June survey is used because it includes a Fertility Supplement. The basic CPS 
monthly questionnaire only records age in years. The June Fertility Supplement asks age of 
the child in months (or month of birth) for the youngest child. 
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in each of the components of labor force participation - work, unpaid leave, paid leave, 


and unemployment - by age of the youngest child in months. 


These changing patterns of work of new mothers emphasize the importance of 
three issues in our understanding of labor supply around childbirth. First, much of the 
action today takes place well within the first year after childbirth. Materriity leave 
legislation at the state and federal level is phrased in terms of weeks. However, most 
previous studies (to a great extent limited by data problems) characterize behavior in 
terms of quarters (Sweet, 1972, using the 1960 Census; Even, 1988, using the NSFG) or 
months (Klerman and Leibowitz, 1994, using the June CPS). 


Second, LFP is a poor measure. It aggregates the unemployed and those on leave, 
with those at work. We want to describe separately patterns of employment and 


patterns of work (where the difference is leave). 


Third, with time away from work now measured in months or weeks, we would 
like to cross-classify return to work after childbirth, by work patterns during pregnancy. 
Nakamura and Nakamura (1981, 1985, 1994), following an older literature in labor 
economics (e.g. Heckman and Willis, 1977, 1979; Clark and Summers, 1982; Mott and 
Shapiro, 1982; Shapiro and Mott, 1992), emphasize the importance of such conditional 
analyses (see also the more recent work of Duleep and Sanders, *994; Mott and Shapiro, 
1994; and Shaw, 1994). When compared to women who did not work during pregnancy, 
labor supply patterns of women in the months immediately after the birth of a child are 
markedly different for women who worked during pregnancy. For employers 
concerned about return to work of their employees (and governments setting policy to 
affect that return), the conditional analysis is the appropriate one. 


Finally, we would like to make population level statements. Doing so is difficult 
given the sampling structures of previously used datasets. The NLS-YW (Mott and 
Shapiro, 1978; Shapiro and Mott, 1980; Greenstein, 1989) and the NLS-Y (Klerman and 
Leibowitz, 1988; Desai and Waite, 1992; Wenk and Garrett, 1992) are longitudinal cohort 
samples. Thus in many of the datasets used in previous studies, births occur over a 


2Since the CPS is a cross-sectional survey, Klerman and Leibowitz (1994) could not do 
this. 
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range of years to a non-representative sample of women (many cohorts are excluded). 
Similarly, in retrospective surveys (e.g. NSFG used by Even, 1987; and the SIPP 
maternity leave questions used by O’Connell, 1990,3).births occur over a range of years. 
Finally, either by sample design (e.g. the SIPP; O’Connell, 1991) or by the analysis 
decisions of the authors (e.g. Desai and Waite, 1992; Klerman and Leibowitz, 1990; Mott 
and Shapiro, 1977; Shapiro and Mott, 1979) many papers only look at first births. 


ll. DATA: THE NATIONAL LONGITUDINAL SURVEY - YOUTH 


For characterizing leave for maternity, an ideal dataset would have several 
characteristics. First, it would precisely date birth events and work events (unlike the 
CPS where we only have age of the child in months and there is a seven week ambiguity 
as to exactly when an m month old child was born). Second, it would allow us to 
distinguish work, from unpaid leave and from paid leave at each point in time (unlike 
the CPS and the NLS-YW where we only have behavior at the interview date). Third, it 
would contain a representative sample of all recent births (unlike th. data in the SIPP on 
the first birth,4 or in the NLS-YW° and NLS-Y on a cohort of women). Fourth, it would 
be a panel dataset, so we could stratify work after childbirth by work during pregnancy 
(unlike the Decennial Census or the CPS). Finally, a large sample size would allow 
precise estimates. 


No dataset meets all of these requirements. In this paper, we analyze the National 
Longitudinal Survey-Youth (NLS-Y). The NLS-Y is a cohort panel dataset. The original 
sample was drawn in 1978 from among 14-21 year olds. The sampling scheme 
deliberately over-sampled blacks, Hispanics, and poor whites. The sampled individuals 
have been reinterviewed annually. 


The NLS-Y is an attractive dataset for these analyses because the interview 
protocol was specifically designed to collect a continuous labor market history for the 


30’Connell’s SIPP sample is large enough for him to stratify by birth year, mitigating 
this problem. 


4 Used by O’Connell, 1990. 


5 Used by Greenstein, 1989; Mott and Shapiro, 1978; Shapiro and Mott, 1979. 
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entire period since the previous interview (usually a year). Em >loyment is recorded to 
the day. Since the NLS-Y is a panel dataset, we can track work before and after 
childbirth. 


In addition, the NLS-Y includes copious information on each sampled woman’s 
fertility history and the subsequent development of the child. Births are precisely dated 
(to the day). The sample is large. There have been over 6,000 births to sampled women 
during the period covered by the work history data. Finally, labor supply of these 
women is or special interest. Since 1986, childrer. of sample women have been 
administered carefully designed developmental batteries. Exploiting this rich 
psychological status data, the NLS-Y has been used extensively to explore the relation 
between maternal work and child development (Desai, Chase-Lansdale and Michael, 
1989; Chase-Lansdale, Mott, Brooks-Gunn and Phillips, 1991; Baydar and Chase- 
Lansdale, 1991; Blau and Grossberg, 1992). Therefore, modeling the labor market 
patterns of these specific women is of special importance. 


There remain, however, two problems with the NLS-Y. First, it is a cohort sample 
based on a stratified sample of women aged 14-21 in 1978 (when the sample was 
drawn). We can correct for the stratified sampling (which oversampled blacks and 
Hispanics) usixig the initial sampling weights. However, the cohort and panel structure 
implies that—compared to a sample of recent births—-NLS-Y births are spread out over 
more than a decade and the mothers are disproportionately young. We handle this 
problem by regression standardization. We discuss the details of that procedure below. 


The second problera is more serious and induces much of the complication in our 
econometric methods. The NLS-Y’s basic continuous Work History Data uses an 
employment concept. Therefore, NLS-Y respondents are explicitly instructed to 
consider paid vacation and paid sick leave as time employed. This problem is noted in 
the NLS-Y Child Handbook: 


Users should note that the NLS-Y main questionnaire defines 
respondents who are on vacation, on sick leave, on unpaid leave of less 
than one month, or on maternity leave of less than 90 days as still 
attached to an employer. Therefore a mother with this kind of status 
would be considered working, even though she was on leave around the 
time of the birth of a child. ... Researchers cannot use these variables 
for the period close to the birth if their actual concern is real hours of 
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employment immediately before or after the birth.” However, this caveat 
applies principally to the last quarter before the birth and the first 
quarter after the birth. 


As we discuss below in detail (ar.d see Appendix A with the exact question wording), 
the problems with identifying unpaid leave can be remedied; the problems with 
identifying paid leave are more difficult. 


We call this the fundamental missing data problem, and it is severe. Using the 
standard employment variables on the NLS-Y Merged Mother-Child file for 1990, fully 
18 percent (unweighted) of all women report continuous employment. They are 29 
percent of all women who ever worked during pregnancy. 


This problem with the NLS-Y data has been cited in the maternity leave literature 
(Klerman and Leibowitz, 1990; Desai and Waite, 1991). However, in much of the 
literature on the relation between maternal work and child outcomes, it is not mentioned 
(Desai, Michael and Chase-Lansdale, 1990; Belsky and Eggebeen, 1991, and the other 
papers in the symposium; Baydar and Brooks-Gunn, 1991). An exception is Blau and 
Grossberg (1992), who explicitly note the problem: 


Unfortunately, in the NLSY, women who are on vacation, sick leave, 
unpaid leave of less than one month, or maternity leave of less than 90 
days are considered employed. To the extent that this is a problem, it 
would mainly affect the first year labor supply variable, biasing its 
coefficient toward zero and thus strengthening our confidence in the 


finding of a significant effect. 

“his fundamental missing data problem probably does not seriously bias results 
on the relation of maternal work to child development when maternal work is being 
aggregated over the whole first year (even when the concept being measured is weeks 
worked in the first year). However, Belsky (1988) identifies maternal work in the first 
year as particularly deleterious. He then surveys several papers which suggest that 
there are differential effects depending on when during the first year the mother returns 
to work. Following this line of research, Baydar and Brooks-Gunn (1991) using the NLS- 
Y, disaggregate work by quarters since birth. They find (and interpret in terms of 
attachment theory) no negative effects of work in the first quarter after birth. The 


6 Emphasis in the original. 
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fundamental missing data problem calls into question these results. Some of the women 
coded in the NLS-Y Work History Data as “employed” were actually on leave caring for 
their newborns *':.: » elves. The model we develop below estimates the probability of 
each behavior for each woman, given what we know about her behavior, despite the 
missing data problem. Appendix E shows how to use the econometric model and the 
parameter estimates to impute the the probability that a given woman was not working, 


given the model and her recorded information.. 


Thankfully, the implications of this fundamental missing data problem for using 
the NLS-Y to characterize leave for maternity are not as negative as it appears from 
simple tabulations of the percentage of women who report continuous employment. 
There are five sources of information about labor market behavior around childbirth in 
the NLS-Y (Appendix A gives the exact question wording and skip patterns). They are: 


¢ Work History Data: Continuous record of employment since January 1978 
collected through employer supplements. Records jobs to the day (reported to the 
week on the Work History Tape). As discussed above, considers paid leave (on 
unpaid leave, see below) to be time employed. 


¢ Gap Data: The Employer Supplements ask about periods “with an employer, 
but not paid.” Covers the period 1978 to the present, records gaps in employment 
to the day of the beginning and end of leave. Women should (and do) report 
unpaid pregnancy /maternity leave here. 


¢ Maternity Leave Supplement: In 1983, the NLS-Y included a set of 
retrospective questions on leave during pregnancy (in months) and leave after 
childbirth (in weeks or months, at the respondents choice). The questions refer to 
the most recent birth. 


¢ Maternity Leave Questions: Since 1988 (covering the period since 1987), the 
Employer Supplements have included questions on the beginning and ending 
dates for maternity leave (paid or unpaid). 


¢ CPS Questions: At each interview, the NLS-Y asks the standard battery of CPS 
labor force questions for the week preceding the survey. From that battery, the 
NLS-Y constructs the ESR (Employment Status Recode). This battery includes 
information on employment, work, and whether leave was unpaid or paid. 


Thus, we have some information to the day (the Work History Data, the Gap Data, the 
Maternity Leave Questions), some information to the week or month (the Maternity 
Leave Supplement), and some information on the half line (was the woman working or 
on leave as of a date; the CPS Questions). 
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Table 1 summarizes for which births which data are available. As shown in the 
column heads, there are basically four regimes: Pre-1983 births not covered by the 1983 
Maternity Leave Supplement, pre-1983 births covered by the Maternity Leave 
Supplement, births between the 1983 Maternity Leave Supplement and the post-1988 
Maternity Leave Questions, and births covered by the post-1988 Maternity Leave 
Questions. 


For birth covered by the 1983 Maternity Leave supplement we have information 
on paid leave to the month or week. For births covered by the post-1988 Maternity 
Leave Questions, we have information on paid leave to the day. For the entire period, 
we have three pieces of information: the work history data, the gap data, and the CPS 
questions. In the periods for which we have only these basic three pieces of information, 
we have a sizable number of cases for which we “can’t tell” when (or if) the mother took 


leave. 
Table 1 
Typology and Frequency of Available and Missing Information 
Not in Post- 

Labor Force 1983 1983 Between 1988 Row Row 
Pattern Suppl Suppl MLQs Battery Total % 
Never Worked During Pregnancy 236 717 961 558 2472 37.9% 
Quit Pregnancy Job 148 579 838 653 2218 34.0% 
Unpaid Leave 32 164 328 293 817 12.5% 
Paid Leave 0 167 0 364 531 8.1% 
Can’t tell 52 0 434 0 486 7.4% 
Col. Total 468 1627 2561 1868 6524 

Col. % 7.2% 24.9% 39.3% 28.6% 100.0% 


NOTE: “Can't tell”s reported continuous employment; we can not tell if or when paid 
leave began. 


“Not in 1983 Supplement - Child was not youngest or mother did not answer 
1983 Maternity Leaves supplement. 


“1983 Supplement” - Mother answered 1983 Maternity Leave Supplement for 
this child. 


“Between ML Q’s” - Child was born after 1983 Maternity Leave Questions and 
before 1988 Maternity Leave Battery. 


“Post-1988 Battery” - Child covered by post-1988 Maternity Leave Battery. 
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Earlier, we noted that from the work history data alone 18 percent of the women 
are subject to the “fundamental missing data problem” (labeled “can’t tell” in Table 1); 
they report continuous employment. The 1983 Maternity Supplement and the post-1988 
Maternity Leave Battery resolve this ambiguity for over half of the samiple women. Of 
the remaining “can’t tells” (apparently working through delivery; no known date for 
beginning paid leave), the range of possible last date of work during pregnancy and first 
date of work after childbirth is further bounded by the ESR data from the CPS questions. 
For the “can’t tells” in 18.3. percent of the cases, the ESR is informative regarding work 
prior to delivery’. After childbirth, the ESR variables are almost always informative 
(96.1 percent of the “can’t tells”)®. 


The challenge is to devise an econometric model to optimally combine each of 
these types of information in order to describe labor supply patterns during pregnancy 
and in the weeks following childbirth. This model can then be extrapolated to recent 
births by regression standardization, and used to impute labor market behaviors in 
analyses of the effect of maternal work on child outcomes. 


il. ECONOMETRIC METHODS 


Conceptually, we want to model the date of last work during pregnancy and the 
date of first work after childbirth. The richness of the data allow (and the weaknesses of 
the data require) that we model these work decisions in a disaggregated fashion. All 
mothers are assumed to be not working at the moment of childbirth. At that moment, 
we allow the new mother to be in one of three states: Without a job (either because she 
did not work during pregnancy or because she quit her pre-childbirth job), on unpaid 
leave (from job held during pregnancy), or on paid leave (from job held during 


pregnancy). 


7For 3.3 percent of the cases the woman is already on leave, providing an upper bound 
on the last day of work. For 15.0 percent of the cases the woman is still working, providing a 
lower bound on the last day of work. 


8For 94.2 percent of the cases the woman is already working by the second post- 
delivery interview, providing an upper bound on the return-to-work-date: For 1.9 percent of 
the cases, the woman is still on leave, so the ESR provides a lower bound. For some cases 
(included in the first group), the two ESR responses provide a lower and an upper bound. 
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Figure 3 schematically depicts the labor market dynamics of women from before 
the conception of the child through the time the child ceases being a toddler. At 
conception, a woman can be in or out of the labor force. Those women who are out of 


the labor force may begin working at some time after the child is born. 


Conception Delivery 


<_ Pregnancy pie Post-Partum ———_____—__> 


Fig. 1—Paths for Labor Market Near Childbirth. 


Those women who are in the labor force at conception have several options. From 
most to least attached to the labor force, they can: work until delivery, take paid leave, 
take unpaid leave, or quit their job. Those who work until delivery can then begin: paid 


leave, unpaid leave, or quit their jobs. 


We model these work dynamics as follows. The No Work/Work decision at 
conception is modeled as a probit. The Quit Job/Unpaid Leave/Paid Leave decision is 
modeled in a hazard framework as competing risks. Work Until Childbirth is modeled 
as simultaneous censoring of all three competing risks at 270 days (the 9 months of 
pregnancy). The Quit/Leave (whether paid or unpaid) decision after delivery for 
women who work until childbirth is modeled as a probit. The Unpaid Leave/Paid 
Leave decision after delivery for women who work until childbirth and do not quit at 
delivery is modeled as a probit. Finally, the time from delivery to New Job (for those 
who did not work during pregnancy or quit their pregnancy jobs), the time to the end of 


BEST COPY AVAILABLE 


Klerman -12- Leave For Maternity 


the Unpaid Leave (Return to Work at pre-delivery job), and the time to the end of the 
Paid Leave (Return to Work at pre-delivery job) are modeled as three separate hazards. 
Thus in total, we model nine vectors of regression coefficients: three binary probits, 


three competing risks (during pregnancy), and three simple hazards (after childbirth). 


lll.A The Shape of the Hazard 


Unlike much of the rest of the literature which treats the underlying hazard and 
the timing of return to work as a nuisance parameter (at least in estimation, using the 
Cox Proportional Hazards model), understanding the timing of return to work is the 
explicit aim of this paper. Previous work with this data suggests a highly non- 
monotonic hazard (see Klerman and Leibowitz, 1992; and Desai and Waite, 1992). To 
model potentially varying rates of leaving work and returning to work with time since 
conception/childbirth, we use proportional hazards models with flexible cubic splines 
for the baseline hazard. This flexible characterization of the baseline hazard allows us to 
relax the strong parametric assumptions which characterize conventional hazard model 


approaches. 


The use of cubic splines in estimation of non-linear models has been widely 
discussed in the statistical literature (see Poirier, 1973; Engle, et al., 1986 for a regression 
applications; and Grummer-Strawn, 1992 for a hazard application). Specifically, we 
model the log spline using a B-spline representation for the cubic spline with natural 
(unconstrained) endpoint conditions (de Boor, 1973; Press, et al., 1992). Appendix B 
presents a detailed discussion of our parameterization and the computational formulae. 


Here, we merely summarize the approach. 


We a priori chose cubic-spline basis points (See Table 2). These knot locations 
correspond roughly to the distribution of failures; stopping work during pregnancy (and 
the knots characterizing the splines during pregnancy) becomes more common as 
pregnancy progresses; return to work after childbirth (and the knots characterizing the 
splines for return to work after childbirth) becomes less common as the child ages.? 


%Most of the knots for the cubic spline were chosen at round dates (multiples of weeks). 
The spacing between knots is smallest in the weeks immediately before and after childbirth 
progresses/the child ages (when the probability of stopping work during pregnancy/returning 
to work after delivery is higher). The knots at 273, 315, 456, 547 and 648 days in the unpaid 
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Knot Locations, by hazard (in days) 


Period Hazard N. Knots Knot Locations (in days) 

During Pregnancy Quit 8 0, 90, 135, 210, 240, 250, 260, 270 

During Pregnancy Unpaid Leave 8 0, 90, 135, 210, 240, 250, 260, 270 

During Pregnancy Paid Leave 8 0, 90, 135, 210, 240, 250, 260, 270 

After Childbirth Quit 22 0, 3, 7, 14, 21, 28, 35, 42, 49, 56, 63, 
70, 84, 98, 112, 182, 273, 315, 456, 
547, 648, 730 

After Childbirth Unpaid Leave 18 0, 7, 14, 21, 28, 35, 42, 49, 56, 63, 
70, 84, 98, 112, 140, 182, 730 


After Childbirth Paid Leave 19 0, 3, 7, 8, 14, 21, 28, 25, 42, 49, 56, 
os 63, 70, 84, 98, 112, 140, 182, 730 


In estimation, the value of the log hazard at each knot is estimated. The values of 
the log hazard between the basis points is interpolated by the associated cubic spline 
(see Press, et al., 1992). Modeling the log hazard as a cubic spline forces the non- 
negativity of the hazard.!° 


and paid leave after childbirth hazards were dropped because there are so few returns to 
work from leave after six months. The knot at 3 days in paid leave after childbirth was 
added to keep the unreported leaves from biasing leaves of just over a week. 


10Grummer-Strawn (1992) takes an alternative approach. He models the hazard 
directly. However, when the hazard changes quickly, his estimated hazard is often negative. 
This forces him to use penalized likelihood approaches to forcing the non-negativity of the 
hazard. 


Instead, we model the log hazard as a cubic spline. This forces the estimated hazard 
to always be positive. In doing so, we lose an advantage of approximating by splines. There 
exists a closed form for the integrated spline (it is after all locally a cubic polynomial). There 
does not exist a closed form expression for the integral of the exponential of a cubic spline. 


In practice, the additional computational burden due to the lack of a closed form for 
the integrated hazard, is not large. The proportional hazards assumption implies that we 
need perform only a single integration for each iteration. In practice, we perform this 
integration numerically using a simple trapezoidal rule with the interval set equal to a day. 
This appears to be numerically sufficient. 
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111.8 Regression Standardization 


The NLS-Y is a cohort sample. To estimate leave patterns for all recent mothers, 


we use regression standardization. 


In the estimation step, we include regressors to capture how the NLS-Y sample 
differs from the sample of all recent mothers: calendar year (and its square), age (and its 
square), black, Hispanic, education (dummies for high school drop-out, at least some 
college, and college graduate), never married, and not married (widowed or divorced). 
We then simulate the model for a sample of recent mothers. We draw the sample of 
recent mothers from all women who gave birth within the last 36 months from the June 
1990 Current Population Survey. The regressors are specifically chosen so that they exist 
(and are comparable) in both surveys; making the simulations possible. 


Table 3 presents sample statistics for the NLS-Y (unweighted and weighted) and 
for the CPS sample of NLS-Y recent mothers. Both samples exclude births to women 
before their eighteenth birthday. Normatively such women “should” still be in school, 
and we do not consider them as at risk for work (or return to work) before or after 
childbirth. 
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Table 3 
Regressor Descriptive Statistics 
NLS-Y CPS 
Unweighted Weighted Unweighted 
Mean Std. Dev. Mean Mean Std. Dev. 

Age 24.274 3.408 24.667 27.550 5.242 
Age Squared 600.837 13.004 620.018 786.482 50.754 
Black 0.272 0.445 0.163 0.131 0.338 
Hispanic 0.196 0.397 0.080 0.103 0.304 
Year 84.538 3.174 84.728 90.000 0.000 
Year Squared 7156.743 10.447 7189.020  8100.000 0.000 
High School Drop-out 0.330 0.470 0.248 0.162 0.368 
Some College 0.258 0.438 0.297 0.426 0.494 
College Graduate 0.086 0.280 0.108 0.204 0.403 
Second or later Child 0.354 0.478 0.357 0.653 0.476 
Third or later Child 0.222 0.415 0.188 0.303 0.460 
Never Married 0.292 0.455 0.210 0.138 0.345 
Divorced or Widowed 0.779 0.268 0.070 0.101 0.301 
N 6524 5994 


NOTE: NLS-Y sample is all births 1978-1990 to women over age 18 at birth. NLS-Y weights 
are 1979 sampling weights for population 14-21 in 1978 (at sample selection). CPS 
sample is all women with youngest child under 36 months old at June 1990, CPS 


interview (i.e., approximately births July 1987 - June 1990). 


ll.C Estimating the Model: Random Effects 


In the introduction, we noted that previous studies have often included 
characterizations of work during pregnancy as regressors in their models characterizing 
work after childbirth. We noted that this implicitly implies a causal relationship. 
Common unmeasured tastes seem as plausible. Another disadvantage of including 
regressors is that the included work during pregnancy models will soak up much of the 
variation due to observed covariates. Instead, we adopt an alternative approach to 
modeling this correlation in the multiple dimensions of maternal labor supply. 


To account for the possibility that maternal behaviors are correlated - (how long 
worked into pregnancy, how long until return to work after childbirth) - we link each of 
the decisions by a random effect. Specifically, each of the decisions (the probits, the 
competing risks, and the hazards) are assumed to be independent conditional on a “taste 
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for work”. We model these tastes for work as a random effect. The random effect is 
assumed normally distributed. Each of the decisions includes a factor loading." 


l1.D Estimating the Model: Approach 


If we had complete data this would be a straightforward estimation problem. 
Leaving aside concerns about sample size (a non-trivial problem), we could estimate the 
quantities of interest from simple cross-tabs (on a very large frequency table) and then 
reweight the cells for current births. However, because for a large fraction of births we 
have answers in weeks or months and for another large fraction we can not distinguish 
paid maternity leave from work; the problem is more complex. 


In brief, we specify a probability model for the continuous time data. We then 
derive the implied prcebabilities of the recorded (often fuzzy or incomplete) responses. 
We estimate the model using all of the data by maximum likelihood. Finally, we 
simulate the model on a representative sample of all recent mothers. 


For the complete data cases (i.e., except for the “can’t tell”s) we proceed as 
follows: When the work history/gap data record that a woman quit her job or took 
unpaid leave, then we know we have the exact dates of the event. In those cases, we 
build up the likelihood directly (following Figure i). Appendix C, Case 1 to Case 6 and 
Case 9 to Case 12 give the formal definition of the likelihood given our parameterization 
of the decision process. Similarly, for women reporting continuous employment and 
whose deliveries were covered by the 1983 Maternity Leave Supplement or the post- 
1988 Maternity Leave Batteries, we can date the events - including paid leave (to the 
week or month for the earlier Supplement; to the day for the later Battery). The exact 
likelihoods are Case 7 to Case 8, and Case 13 to Case 14 of Appendix C. 


To simplify the estimation problem, we do not model entry into work or multiple 
exits from work during pregnancy; we only model the last day worked. This allows us 


11We also explored a two factor heterogeneity, where the second factor linked all 
choices by a given mother (across multiple births). For reasons we were unable to determine, 
the estimator consistently converged to parameter values implying that almost all women 
who quit their jobs had returned to work by their child’s second birthday. This was at clear 
variance with the observed data (and not a problem in the one-factor model). 
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to ignore the hazard of resuming work during pregnancy. In addition, we model the 
type of leave as of the beginning of the leave. Woman who begin by taking paid leave 
and then use unpaid leave are considered (for the purposes of the hazards) to be 
continuously on paid leave. Leaves which end before childbirth are ignored. 


All durations are modeled using interval hazards. In the interval hazard 
formulation, instead of assuming we know exactly when the woman stopped working 
we assume that we know the date only to an interval. We then compute the likelihood 
as the probability that the event occurs over the interval (according to the underlying 
continuous time hazard). In this formulation, the interval can be of arbitrary length. For 
most cases this interval is a day. However, NLS-Y accepts fuzzy answers to dating 
questions (to the week or the month, rather than to the day). The interval hazard 
representation allows for easy handling of these fuzzy responses. Similarly, the 1983 
Maternity Leave Supplement allowed responses in weeks or months. These cases are 
again easily handled by the interval hazards. 


Even without the fundamental missing data problem, some women would report 
working continuously. This is possible in at least three cases. First, a woman could have 
gone to work on Friday morning, delivered Friday afternoon, and returned to work on 
Tuesday after a legal three-day weekend. She would not have missed a work day. 
Alternatively, since the post-1988 Maternity Leave Battery only asks for leaves of a week 
or more, some women undoubtedly take leaves of less than a week. Therefore, we 
censor all work during pregnancy three days before the birth of the child (the woman 
could already be in labor). At that time, women who are still working are assumed to 
have begun their post-delivery status (quit their job, or on unpaid leave, or on paid 
leave). After childbirth, women ho report no leave are assumed to have returned from 
paid leave sometime within a week of delivery (because of the shape of the estimated 
cubic spline). Again, this “within a week” specification is easily handled by the interval 
hazard formulation. 


The problem cases are those where a woman reports that she was continuously 
employed, from pregnancy through after childbirth without taking unpaid leave, and to 
whom neither the 1983 Maternity Leave Supplement, nor the 1988 Maternity Leave 
Battery apply. Even if these women took paid maternity leave, these women should 
have reported continuous employment. We simply cannot tell when a paid leave began 
and ended. The correct specification of the likelihood of occurrence of such a problem 
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cases is the probability that either the woman worked continuously—{see the previous 
paragraph for how we interpret that behavior) or that she took paid leave (but the work 
history data provides no information as to when it began or ended). 


As noted above for some cases, the Employment Status Recode questions (ESR) 
provide some information concerning when the paid leave could have begun. Any 
leave for the “can’t tells” is assumed to begin in the third trimester (after week 26) of 
pregnancy.!2 For about a quarter of the cases the week preceding the interview (the 
week to which the ESR questions refer) occurs during the last tri-mester of pregnancy. 
Using this information we know for sure that a woman was working or not working as 
of that date. Similarly, after childbirth, if the answer to the ESR question (usually asked 
once or twice in the 24 months after childbirth) “not working”, then we know that she 
took leave, the only problem is the unknown timing of the leave. 


Beyond this ESR information, we simply do not know. The general approach is as 
follows: The correct formulation for the likelihood is the sur of the probability that the 
woman truly worked through childbirth and, for the probability that the leave actually 
began on that day each day of the pregnancy including delivery. As has been noted in 
the literature on simple competing risks models in discrete time, this is not simply the 
interval hazard (Allison, 1989). It is instead the joint probability for each possible 
moment that the paid leave began, that the leave began at that instant and that the 
woman would neither have quit her job nor begun unpaid leave before that date. We 
approximate this integral by sums at a daily frequency. 


In all, there are 18 possible cases. For the complete data cases, we have: Never 
worked, quit during pregnancy, unpaid leave beginning during pregnancy, paid leave 
beginning during pregnancy, quit at delivery, unpaid leave beginning at delivery, and 


12 This represents a major computational savings. About half of the computational 
effort is expended on the “can’t tells”; computational effort is cut by about two-thirds with 
this restriction (rather than allowing for the possibility that leaves began on the first day of 


pregnancy). 


This restriction can be »: ‘1d by examination of the 364 cases of paid leave among 
those eligible for the post- wsiaternity Leave Battery. In that sub-sample, only two 
cases—less than one half oi ..e percent of the sample — begin leave before day 180 of 
pregnancy. (i.e., before the last three months). 
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paid leave beginning delivery, (seven paths); each of which can be censored (denoting 
return to work) or uncensored after childbirth (total of fourteen cases, two tims seven). 
In addition, there are four “can’t tell” cases: Certainly did not work until childbirth, and 
may have worked until childbirth; again with censored (denoting paid leave, then quit) 
and uncensored work after childbirth. Four of the censored cases do not occur in the 
data. Appendix C gives the formal likelihoods for each of the 18 cases. It also gives the 
distribution of births across cases. 


lll.E Estimating the Model: Computational Methods 


Estimation proceeds by maximum likelihood using analytic derivatives and the 
outer-partial approximation to the Hessian. The standard errors are computed 
according to robust Huber formulae from the analytic first derivatives and numerical 
second derivatives (computed from the analytic first derivatives; White, 1982). From 
good starting values the estimation on the sample of 6524 birth events takes about half a 
day (on a Sun SPARC 10), and the computation of standard errors (for about 200 
parameters) using numerical differentiation of the analytic first derivatives about a day. 
The formulae for the computation of the analytic derivatives are given in Appendix D. 


The model was estimated without and with heterogeneity. As was noted earlier, 
the model (with heterogeneity) includes nine vectors of regression coefficients (one for 
each of the three competing risks during pregnancy, one for each of the three hazards 
after childbirth, and one for each of the three probit models), plus a parameter for each 
knot of the spline and constants in the probit equations. Even without heterogeneity 
there are 203 parameters. For each of the three competing-risk and three hazard 
functions, there is a parameter for each spline knot. That accounts for 83 parameters. 
The remainder are demographic coefficients of the regressions for each of the 
competing-risk and hazard functions and of the three probits. (See Appendix F.) The 
nine factor loadings bring the parameter count to 212. 


The random effect, assumed distributed normally, is approximated by three-point 
Gaussian-Quadrature (Butler and Moffitt, 1986). This three-point approximation is 
probably not sufficient to correctly approximate the norraal distribution. However, we 
have no a priori reason to specify the normal. The three discrete mass points seem to 
capture the correlation between the outcomes relatively well. 
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IV. RESULTS 


The primary goal of this paper is to describe the leave status of women (quit their 
jobs, unpaid leave, paid leave) and the timing of the beginning and ending of that leave. 
We begin our discussion of the results with an examination of the parameter estimates 
themselves and the implied shape of the underlying hazards. These parameter 
estimates are difficult to interpret. We then simulate the implied labor market patterns 
for the sample of new mothers in the June 1990 CPS. 


IV.A The Parameter Estimates 


Appendix F contains the full set of parameter estimates for the random effects 
model. In interpreting the results, it is useful to remember that more work is associated 
with positive coefficients in each of the probits (any work during pregnancy, did not 
quit at delivery, took paid leave at delivery); negative regression coefficients in the 
competing risks for leaving work during pregnancy (smaller/more negative coefficients 
imply that a woman works longer into pregnancy); and positive regression coefficients 
in the hazards for returning to work after childbirth (larger/more positive hazards 
imply that a woman returns to work sooner after delivery). 


The results are generally consistent with the previous literature. Older women 
and those with at least some college (the College Grad effect is in addition to the Some 
College effect) are more likely to have worked during pregnancy. High school drop- 
outs, those with a child already at home, and those who have never married are less 
likely to work during pregnancy. Hispanics and blacks are less likely to work during 
pregnancy, but only the Hispanic effect is significant at p=0.05. Work during pregnancy 
has become more common over the NLS-Y sampled period. Finally, the factor loading is 
positive; women with higher tastes for work are more likely to work during pregnancy. 


The results for the competing risk of quitting work during pregnancy are nearly 
the mirror image of any work during pregnancy. Older women and college graduates 
are less likely to quit/quit later in their pregnancy. High school drop-outs, those with 
other children at home, and those who have never married or are currently divorced are 
more likely to quit and to quit earlier in their pregnancies. Quitting has become less 
common over time. Finally, the factor loading is negative; women with higher tastes for 
work are less likely to quit / quit later. 
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The sign patterns for the competing risk of beginning unpaid leave during 
pregnancy and the competing risk of beginning paid leave during pregnancy are similar 
to the sign patterns for quitting a job during pregnancy. However, fewer of the 
parameter estimates are significant, as would be expected since there are considerably 
fewer “failures”- women who leave pregnancy job for unpaid leave or paid leave 
(compared to quitting their jobs; 2036 in Cases 3 and 4 those who quit their jobs, vs. 570 
in Case 5 unpaid leave and 318 in Case 7 paid leave). 


The signs of the probit coefficients for taking leave at pregnancy (rather than 
quitting) are similar to those for taking paid leave at delivery (rather than taking unpaid 
leave). However, many of the coefficients are not significantly different from zero at 
p=0.05. Among the significant results are that exits to both types of leave now occur 
later (though only the result for unpaid leave is significant), those with more education 
begin their leaves later (though only the some-coiiege result in the paid leave equation is 
significant). The factor loadings in all three competing risks imply that women with 
higher tastes for work, work later into their pregnancies (with the quit and paid leave 
parameters significant at p=0.001, but the unpaid leave parameter insignificant even at 


p=0.05). 


The results for speed of return to work after childbirth (presented in Table F.4) are 
more subtle. The estimates for returning to work after quitting the pregnancy job (or 
never having been employed during pregnancy) are consistent with the previous 
literature. High school drop-outs, those who have never been married, and those with 
more children return more slowly. Those with some college return more quickly. 
Return to work has become faster over the sampled period. Women with higher tastes 
for work (whether due to the work itself or the resulting earnings) return more quickly. 
The only anomalous result is that older women return more slowly. Perhaps ihey have 
more resources (assets) with which to finance a leave. 


For return from unpaid leave and return from paid leave, again few of the 
parameter estimates are significantly different from zero at p=0.05. The year parameters 
imply that leaves are getting shorter over the period. Compared to younger women, 
older women take longer leaves (though only the result for unpaid leave is significant). 
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IV.B The Shape of the Hazar« 


Figures 2 and 3 plot the shape of the hazard. The hazard is the probability of 
leaving work/returning to work, conditional on not having left work/returned to work. 
By the proportional hazards assumption, the shape of the hazard is the same for all 
individuals in the sample; only its height shifts up and down with covariates (and the 
random effects). These shapes are thus scale independent (and we plot them without a 
scale on the y-axis). In all three plots there is clear evidence supporting the flexible cubic 
spline baseline hazard used here. Unlike standard parametric hazards, the hazards for 
leaving work during pregnancy rise sharply at the end of pregnancy; the hazards for 
returning to work from leave (paid or unpaid) are non-monotonic and there is strong 
evidence that they are multi-modal. 


Figure 2 plots the hazard for leaving work during pregnancy. All three hazards 
are low through the first two tri-mesters after which they rise quickly at an accelerating 
rate. The rise for paid leave starts latest and is sharpest. Thus women who are still 
working become increasingly likely to leave work for all three statuses as their 
pregnancy progresses, with sharp increases in the probability of leaving work in the last 


few weeks of pregnancy. 
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Figure 2—Hazard for Leaving Work During Pregnancy, by Type of 
Leave 


Figure 3 plots the hazard for return to work after childbirth. The hazard for return 
to a new job (after quitting the pregnancy job, or after not having worked during 
pregnancy) is the lowest of the three hazards. It has a local maximum between about 


week 6 and week 10, after which it returns to a lower level. 


The hazards for unpaid leave and paid leave show considerably more variation 


(Figure 3 plots the first six months after delivery; Figure G.1 in Appendix G plots the 
hazard through 24 months). The hazard for return from unpaid leave is low through 
about week 6 after which it stays high. We only plot the hazard through the 95th 
percentile of the survivor function. Towards the end of the plot, there is some evidence 


of a decline in the hazard. 
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Figure 3—Hazard for Returning to Work after Childbirth, 
by Type of Leave (first six months, 26 weeks) 


The hazard for return to work from paid leave is very high in the first week. This 
is an artifact of our coding of women who report continuous employment (consistent 
with the interviewer instructions,) as having had some paid leave of up to seven days. 
The hazard then exhibits twin modes at seven and 10 weeks (where there are less 
distinct peaks in the unpaid hazard as well). There is some evidence of another peak 
about 15 weeks. Again we plot the hazard through the 95th percentile of the survivor 
function (about 49 weeks). There is evidence of oscillations in the hazard at the tails. 
These oscillations were also found in an earlier version of the paper which 
approximated the log hazard with high order polynomials (see Klerman, 1991). We 
explain these oscillations as follows: There is simply not a lot of data (returns to work) 
at these durations. Thus, even in the flexible spline context, the optimizer tries to 
improve the fit to the (truly) rapidly changing hazard at earlier durations, at the cost of 
inducing oscillations where there is little data (at longer durations). 


In summary, women have a very high probability of returning to work in the first 
week after childbirth (especially for women who are on paid leave). For those women 
who do not return within the first week the probability of returning in each week 
conditional on not having returned through that week remains low until about six 
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weeks when it jumps up staying high until nearly all women have returned. There is 
some evidence of sharp increases in the probability of returning to work among those 
women not yet working at weeks six and nine. The evidence is more pronounced in the 


hazard for paid leave than in the hazard for unpaid leave. 


IV.C Simulations: Type of Leave 


These parameter estimates and hazard shapes are not particularly informative for 
our objects of interest, the type of leave (none, unpaid, paid) and the timing of leaving 
and returning to work among recent births. To compute these parameters of interest we 
simulate our model using the CPS sample of recent births. Table 3 showed that the CPS 
sample had more recent births, was older (27.6 years old in the CPS vs, 24.7 in the NLS- 
Y) , had more children (65.3% second or later vs. 35.7%; 30.3% third or later vs. 18.8%), 
had more education (16.2% high school dropouts vs. 24.8%; 42.6% at least some college 
vs. 29.7; 20.4% college graduates vs. 10.8%) and was less likely to have never been 
married (13.8% vs. 21.%). 


Table 4 


Comparing Simulations Based on NLS-Y sample 
with Simulations based on CPS sample 
(which is representative of all recent mothers) 


NLS-Y CPS 
When left during 
pregnancy 
Never worked 37% 33% 
1-13 10% 7% 
14-26 10% 8% 
27-38 31% 30% 
At delivery 12% 22% 
Type of leave 
Never worked 37% 33% 
Quit 31% 34% 
Unpaid 14% 14% 
Paid 17% 19% 
Back by 6 weeks 
Quit 4% 6% 
Unpaid 37% 39% 


Paid 49% 58% 
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Note: NLS-Y data is unweighted 


Consistent with these differences in covariates, Table 4 shows that it is important 
to not interpret estimates based on cohort samples such as the NLS-Y (or the NLS-YW) 
as population estimates, as has been done by some previous studies (at least in as much 
as they plot and interpret the empirical hazards; e.g. Mott and Shapiro, 1978; Shapiro 
and Mott, 1979; Wenk and Garrett, 1980; Desai and Waite, 1992). The NLS-Y simulations 
over-predict the share of women who never work and under predict the share of women 
who quit their jobs. Furthermore within a leave type, those simulations under-predict 
the share of women who will return to work within six weeks. The difference is 


particularly large for the paid leave group. 


We turn now to the main task of the paper characterizing leave for maternity, 
using the simulations based on the CPS sample. Table 5 presents a broad picture of the 
patterns. The columns divide women by their immediate post-delivery status, never 
worked during pregnancy, quit pregnancy job (i.e. no job), unpaid leave, and paid 
leave. The rows divide women by the length of their leave. Women on short-leave 
returned within a week. Women on long leave return sometime between the second 
week and the end of the second year. Finally, sone women do not return by the child’s 
second birthday. The upper panel of the table presents estimates for the entire 
population (the cells in the entire panel sum to 100 percent). The lower panel tabulates 
leave length within leave type (the cells in a given column sum to 100 percent). 


Table 5 


General Characterization of Leave 


Type of Leave Never Quit Unpaid Paid Total 


Short Leave 0% 0% 0% 8% 8% 
Long Leave 17% 27% 14% 11% 69% 
No Return 16% T% 0% 0% 23% 
Total 33% 34% 14% 19% 100% 
w/in Type 

Short Leave 0% 0% 2% 41% 

Long Leave 51% 80% 98% 59% 

No Return 49% 19% 0% 0% 

Total 100% 100% 100% 100% 
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Overall about a third of all women do not work at all during pregnancy; a third 
quit their jobs during pregnancy; and a third retain some connection with their 
employer through childbirth. Of those new mothers who retain some connection to 
their employer, a quarter have short leaves (8 percent of all women), a third take long 
(over a week) paid leaves (11 percent of all women), and the remaining approximately 
two-fifths take long unpaid leaves (14 percent of all women). Table G.1 (in Appendix G) 
shows that most of these “short-leaves” are the result of our coding of “continuous 


work. 


IV.D Simulations: Timing 


We now turn to the timing of last work during pregnancy and first work after 
childbirth. Figure 4 plots labor market status during pregnancy. The lowest band are 
the third of women who never worked during pregnancy. The second band are the 
women who quit their pregnancy jobs. The third band are the women who take unpaid 
leave. Finally, the fourth band are the women who take paid leave. The area above the 
fourth band represent women who are still “at work” as of this point in the pregnancy. 


Although the hazard for quitting the pregnancy job appeared to be low in Figure 2 
(especially in the first two-trimesters), the number of women who quit their jobs (which 
will eventually reach a third) rises nearly linearly until the last six weeks of pregnancy 
when the number of women who have quit their jobs accelerates above the linear trend. 
Note that a third of all mothers are still working three days before the birth of a child. 


Neither unpaid leave nor paid leave become appreciable until the eight weeks 
prior to delivery. Through (but not including) delivery, paid leave is more common 
than unpaid leave. Note that none of these curves include the discontinuous jump in 
quits and leaves at delivery (within three days). Table G.2 presents numerical estimates 
of labor market status for selected weeks of pregnancy. 
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Figure 4—Probability of Not Working by Weeks of Pregnancy, 
stratified by Labor Market Status. Complement is women still 
working. Pregnancy assumed to last 39 weeks. Never-Never worked 
during pregnancy, Quit-Quit pregnancy job, Unpaid-On unpaid leave, 
Paid-On paid leave. 


Figure 5 plots the distribution of women working in the first six months after birth 
by their status at birth. Table 6 sents the same information in tabular form (Figure 
G.3 presents the equivalent plot for the full two years after childbirth). The lowest band 
is women who were on paid leave. It shows a sharp jump in the first week 
corresponding to the short-leaves and another clear jump between week 6 and week 10. 
The number of women returning from unpaid leave rises smoothly from 2 to 6 weeks, 
with an acceleration from 6 to 10 weeks after which the return is nearly complete. 
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Figure 5—Probability of Not Working by Weeks After Childbirth, 
stratified by Labor Market Status (detail of first five montis after 
childbirth). Complement is women who have returned to work Quit- 
Quit pregnancy job, Unpaid-On unpaid leave, Paid-On paid leave. 


Women return after having quit a job (or not having had one during pregnancy) 
throughout the first 24 months. This result differs from that of Klerman and Leibowitz 
(1994) using CPS data. They find the total number of women at work barely rises after 
about six months. Part of the difference is definitional. These NLS-Y estimates are 
based on time of first return as a function of the age of the reference child. While 
subsequent births ave not uncommon (about a third of the NLS-Y births, unweighted, 
are followed by another birth within twenty-four months), the bias due to using age 
with respect to the reference child rather than age of the youngest child works in the 
wrong direction.'? However, the bias due to first return vs. currently working explains 


13Assuming that women with more births are less likely to work (as is supported by 
the results reported here), then subsequent births select out the non-workers, causing the 
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some of the difference. First return is an absorbing state, so the curves must be 
monotonically non-decreasing. Leaving work after, returning is not uncommon. This 
would cause the NLS-Y results to be more positively sloped. 


CPS work estimates to be higher than the NLS-Y work estimates. Since the number of 
births increases as the duration since the reference birth increases, this would induce amore 
positive slope in the CPS data (the opposite of the difference we are trying to explain). 
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Table 6 
Leave Status in Selected Weeks after Childbirth 


Weeks Quit Unpaid Paid Total 
1 67% 14% 12% 93% 

2 66% 13% 11% 90% 

3 66% 12% 10% 88% 

4 65% 11% 10% 86% 

6 63% 9% 8% 80% 

8 60% 5% 4% 69% 
10 58% 4% 2% 64% 
12 55% 3% 2% 60% 
14 53% 2% 1% 56% 
16 52% 1% 1% 54% 
18 51% 1% 1% 53% 
20 49% 1% 1% 51% 
26 46% 0% 1% 47% 
39 39% 0% 0% 39% 
52 35% 0% 0% 35% 
65 30% 0% 0% 30% 
78 27% 0% 0% 27% 
91 25% 0% 0% 25% 
104 23% 0% 0% 23% 


NOTE: Table cells are percentage of women in each leave status in each month. 
Complement (i.e. 100%-Total) is women who are working. 


Another difference between the two studies is that the CPS results in Klerman and 
Leibowitz (1994) are based on the age of the youngest child. The results reported here 
are based on a sample of all births. Some of these women may have had a subsequent 
birth by the end of two years. This, however, appears to be rare. Relatively few women 
in the NLS-Y sample have a second birth within 24 months. 


IV.E Characteristics of Leaves 


We can also use the model estimates to describe the characteristics of leaves of 
different types. Figure 6 plots, by their eventual leave status, the percentage of all 
women in that status who have left work by a given point in pregnancy, overall and for 
these who quit their jobs, took unpaid leave, or took paid leave. The difference between 
the plot at 38 weeks and 100 percent are those who work until childbirth and then begin 
the corresponding status. 
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Figure 6—Percentage of Each Category of Leavers Who Have Left by 
Each Week of Pregnancy (excluding women who never worked during 


childbirth). 
Difference between curves at 39 weeks and 100 percent is quits/unpaid 


leaves/paid leaves at birth. 


Quitters leave earliest. The rates of leave for unpaid leave and paid leave are 
relatively similar. Unpaid leaves are slightly more likely to begin before 31 weeks, when 
they are overtaken by paid leaves. However, unpaid leaves are more likely to start at 
childbirth (within three days). 


Figure 7 plots the percentage of women who have returned to work within a leave 
type (excluding the short leaves; Table G.3 presents the same information in tabular 
form with and without the short leaves). It shows that rates of return from unpaid and 
paid leave are quite similar. Return from paid leave is slightly less common through 
about 7 weeks and again after 15 weeks. Through about 7 weeks, the fraction of those 
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taking paid leave who had returned is slightly smaller than the analogous fraction of 
those on unpaid leave. The same is true after 15 weeks. 


0 4 8 12 16 20 24 
Weeks of After Childbirth 
| SS Oe ae oor Paid 


Figure 7—Percentage of Women Who Have Returned to Work at Each 
Week after Childbirth, by Ultimate Leave Status (excluding short 
leaves) 


A different way of comparing leave patterns, is to consider the distribution of 
leave patterns by the week in which the leave began/ended. Figure 8 perform those 
comparisons for the beginning of leave during pregnancy (see Table G.4 for a tabular 
presentation). Through the beginning of the third trimester, almost all women who 
leave work quit their jobs. From week 26 through week 38, quitters shrink from over 78 
percent of those leaving work to 28 percent. By week 30 new leaves are more likely to be 
paid than unpaid. As of three days before delivery, nearly half of all leaving work are 


going to paid leave. 
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Figure 8—Distribution of Leave Type, by Week Leave Began in 
Pregnancy 


Figure 9 contains the equivalent results for return to work after childbirth (see 
Table G.4 for a tabular presentation). Again, the results in the first week are dominated 
by the short paid leaves. Thereafter through about 10 weeks women returning to work 
are approx ately equally divided between paid leave, unpaid leave, and women who 
quit their job (where this group excludes women with no work during pregnancy). 
Women returning after 10 weeks are very unlikely to be returning from paid leave (leave 
which began as paid; unpaid leaves immediately following paid leaves are coded as 
extensions of the paid leave). Women returning after 16 weeks are very unlikely to be 


returning from unpaid leave. 
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Figure 9—Distribution of Leave Type, by Week Leave Ended After 
Childbirth 


IV.F Leave-Return Correlation 


In the introduction to the paper, we noted that a consistent result in the literature 
is that work during pregnancy is strongly correlated with return to work after 
childbirth. Table 7 tabulates return to work by when women left work during 
pregnancy. As expected, women who never work during pregnancy, return to work the 
most slowly. Women who work until delivery return to work most quickly after 
delivery. Women who leave work during pregnancy fall between the two extremes. 
Note that leaving work during the first two trimesters of pregnancy is relatively rare (15 


percent of all women; see Table 7). 
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Table 7 


Percentage of Women who Have Returned to Work, 
by When Left work in Pregnancy 


Never W1- W14- W27- To 

Weeks Overall Worked W13 W26 W38 Delivery 
1 8% 0% 1% 1% 13% 18% 

2 10% 0% 2% 2% 15% 21% 

3 12% 1% 3% 4% 18% 25% 

4 14% 2% 4% 6% 21% 29% 

6 21% 3% 8% 10% 32% 40% 

8 31% 5% 13% 16% 48% 56% 

10 37% 7% 17% 22% 58% 65% 

12 41% 10% 21% 26% 62% 70% 

14 44% 11% 24% 29% 66% 74% 

16 46% 13% 26% 32% 69% 76% 

18 48% 14% 29% 34% 70% 78% 
20 
26 
39 
52 
65 
78 


49% 15% 30% 36% 72% 79% 

53% 19% 36% 41% 75% 83% 

60% 27% 47% 52% 81% 88% 

65% 33% 54% 59% 85% 91% 

69% 39% 61% 66% 88% 93% 

12% 44% 66% 710% 90% 95% 

91 75% 48% 70% 74% 91% 96% 
104 77% 51% 73% 717% 93% 97% 


Quit 67% 100% 96% 90% 39% 38% 
Unpaid 14% 0% 2% 6% 24% 28% 
Paid 19% 0% 2% 3% 36% 34% 


In 
State 100% 33% 7% 8% 30% 22% 


V. CONCLUSION 


This paper has specified and estimated a model of leave for maternity appropriate 
for and estimated on the National Longitudinal Survey-Youth data. Unlike other 
datasets, the NLS-Y dates most events to the day. It can, therefore, be used to examine 
timing of return to work to the week (or day). Since most return to work which will 
occur over the first two years of the newborn’s life occurs in the first two months after 
childbirth, understanding timing within this period immediately after childbirth is of 
considerable importance. 
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To model leave and return to work, the paper specified a model of the timing of 
leaving work during pregnancy and returning to work after childbirth which was 
disaggregated into quitting work, taking unpaid leave, and taking paid leave. The 
baseline hazards were specified as exponentiated cubic splines. The different decisions 
were linked by a random effect. The resulting parameter estimates strongly support the 
use of a flexible baseline hazard (as provided by the cubic splines) and correlation across 
the decisions within a given birth and across births to a given mother as provided by the 
random effects). Furthermore, with multiple decisions (hazards and probits), the data 
clearly identify a (complicated) baseline hazard, in a model which allows for unobserved 


heterogeneity. 


The model was specifically constructed to include a class of “can’t tell” women. 
Due to the na*1re of the NLS-Y questionnaire, for some women it is not possible to tell if 
they took an extended (i.e. several weeks) paid leave or worked through childbirth 
(taking leave of under a week). This ambiguity has been a significant stumbling block 
for researchers wishing to investigate the relation between earlier maternal presence (i.e. 
not at work) and subsequent child development. The estimates presented here exploit 
all of the information on work in the NLS-Y data. Appendix E of the paper shows how 
to use the parameter estimates to impute the probability that a given “can’t tell” woman 


actually followed a given labor market behavior. 


On a substantive level, the paper’s estimates refine our understanding of the 
speed of return to work following childbirth. The data used here cover behavior 
through 1990. This is before the passage of the Federal Family Leave Act in January 
1993 and before the implementation of most state maternity leave legislation. In the 
absence of such government restrictions, leave for maternity was quite common. About 
half of all women who worked at any time during childbirth and almost all women who 
were still working within three days of delivery retained their connection with their 
pregnancy employer, taking unpaid leave or paid leave rather than quitting their pre- 
childbirth job. 


However, the leaves were quite short. Proponents of maternity leave legislation 
and the Federal Family Leave Act have argued for the importance of maternal presence 
in the period immediately after the birth of a child for the child’s emotional and 
intellectual development. During that debate, developmental psychologists argued for 
leaves of two to six months (see the papers in Zigler and Merrill, 1988; for example 
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Brazelton, 1988, argues for leaves of 12 weeks). The results presented here suggest that 
in the absence of maternity leave legislation the vast majority of women, even among 
those who had worked during pregnancy (and would return to work before the child’s 
second birthday) take some leave after delivery. However, among women who would 
return to work before the child was two years old, the modal leave was only about six 
weeks and few women took as much as 12 weeks of leave. The Federal Family Leave 
Act, (which went into effect August 1, 1993), was intended to make longer leaves (up to 
twelve weeks) more common. Future research should evaluate the future trends in 


leave for maternity and the effects of that legislation. 
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APPENDIX A: NLS-Y DATA ON WORK AROUND CHILDBIRTH 


The NLS-Y includes five conceptually distinct batteries of questions on female 
labor force patterns. Each of the batteries has strengths and weaknesses. Some of the 
complexity of the estimation method is driven by an attempt to optimally combine these 
different batteries. This appendix carefully describes each of the batteries. It then 
presents some descriptive statistics on the responses to each battery. Finally, we discuss 
the joint availability of the different batteries. 


Work History Data 


The NLS-Y is officially part of the “National Longitudinal Surveys of Labor 
Market Experience.” Befitting that name, a major effort of the NLS-Y has been to collect 
complete (event history) information on employment. These data are distributed on a 
“Work History Tape” which recasts the survey responses into a weekly record of 
employment. 


The exact battery is as follows: 


Now I'd like to ask a few questions about your employment with (EMPLOYER 
NAME, THIS SUPPLEMENT). 


C. Is this the same (EMPLOYER NAME) you were working for last year on 
(DATE OF LAST INTERVIEW)? 


3. When did you first start working for (EMPLOYER)? 


5. Between (DATE STARTED) and (DATE OF LAST INTERVIEW), were 
there any periods of one month or more during which you were not 
working for (EMPLOYER), not counting paid vacation or paid sick leave? 


7. Are you currently working for (EMPLOYER)? 


INTERVIEWER NOTE IF; RESPONDENT HAS DIFFICULTY DECIDING 
WHETHER “CURRENTLY WORKING,” USE THESE PROBES: 


IF ON MATERNITY LEAVE, PROBE: WILL RESPONDENT BE ON 
MATERNITY LEAVE FOR LESS THAN 90 DAYS, TOTAL? IF SO, CODE 


“YES,” CURRENTLY WORKING, AT Q.7, ABOVE. IF NOT, CODE 
“NO”, NOT CURRENTLY WORKING. 


1. Does R Receive Wages From Employer For Time Not Working There? 
Tw sees ones (CLASSIFY AS CURRENTLY WORKING) 
PP cccceves coeed (GO TO 2) 
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2. Is There A Commitment On The Employer’s And Respondent’s Part To 
Return To Work In The Future? 
Peres GO TO 3) 
Fe (CLASSIFY AS NOT CURRENTLY WORKING) 
Don’t Know .....(GO TO 3) 


3. Is The Respondent Currently On Layoff? 
EE (CLASSIFY AS NOT CURRENTLY WORKING) 
7a (CLASSIFY AS CURRENTLY WORKING) 


B. When did you last stop working for (EMPLOYER)? 


As the probes at Question 7 make clear, the NLS-Y concept explicitly includes 
paid vacation as time employed. From the perspective of this paper, this is a crucial 
omission. We are interested in time at work (see Klerman and Leibowitz, forthcoming, 
for an extended discussion of the importance of this distinction in understanding the 
labor market behavior of new mothers). Thus, we have a fundamental measurement 
problem. This problem is explicitly noted in the NLS Handbook: 


Users should note that the NLS-Y main questionnaire defines 
respondents who are on vacation, on sick leave, on unpaid leave of less 
than one month, or on maternity leave of less than 90 days as still 
attached to an employer. Therefore a mother with this kind of status 
would be considered working, even though she was on leave around the 
time of the birth of a child. ... Researchers cannot use these variables 
for the period close to the birth if their actual concern is real hours of 
employment immediately before or after the birth (Emphasis in the 
original). However, this caveat applies principally to the last quarter 
before the birth and the first quarter after the birth. (NLS-Y Child 
Handbook, p. 34) 


Thus, for women who quit their jobs during pregnancy, we know the exact day of 
last work during pregnancy and the exact day of return to work after delivery (if the 
woman has returned to work by her last interview). However, for women who do not 
quit their jobs (nor take unpaid maternity leave, see below), we can not distinguish 
(using this work history data) between a woman who took maternity leave and a 
woman who worked until close of business on one day, delivered the baby that night, 
and returned to work the next day. This potential problem is in fact a major 
characteristic of the data. 


Gaps in Employment 


As Question 5 above makes clear, the NLS-Y’s concept includes only periods of 
paid employment. The Employer Supplements include a careful battery to identify 
“gaps inemployment.” The battery proceeds as follows: 


8. For one reason or another, people often do not work for a week, a month, 
or even longer. For example, strikes, layoffs, and extended illnesses can 
cause people to miss work for a week or longer. 
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Between (DATE IN Q.6) and (DATE IN Q.7B/now), were there any periods 
of a full week or more during which you did not work for this employer, not 
counting paid vacations or paid sick leave? 


eye (ASK A ON PAGE ES-8)...... 1 
ae (GO TO Q.9, PAGE ES-10)....0 
GAPS WITHIN JOBS 


IF YES TO 0.8, ASK A: 


A. Please tell me each period between (DATE IN Q.6) and (now/DATE IN 
Q.78) during which you didn’t work for this employer for a full week or 
more. PROBE: What other period was there during which you didn’t 
work for this employer for a full week or more? ENTER DATES IN “A”, 
NEXT PAGE. IF MORE THAN THREE PERIODS GO TO NEW 
EMPLOYER SUPPLEMENT P.ES-9. THEN ENTER BELOW THE TOTAL 
NUMBER OF SEPARATE PERIODS DURING WHICH R DID NOT 


WORK FOR THIS EMPLOYER: 

C. What was the reason you were on unpaid vacation or unpaid leave? 

HAND CARD I. 

FOR REASONS 6-13:  ENTERCODEINB, THEN GOTO K. 
a ree (GOTO K)...... 01 
OOO (GOTOK)...... 02 
3) Quit job but returned to same employer...(GOTOE). ..... 3 
4) Job ended for a period of time but began again. (GO TOE) . 4 
5) Some other reason fer which you were on 

unpaid vacation or unpaid leave (ASK C)... ... 05 

Se Se ocicccccocecescecseet (GOTOK)...... 06 
7) Inthe Armed Forces................. (GOTOK)...... 07 
Se ED 9. 6h000000 000006600000 604 (GOTOK)...... 08 
| «ED 6.604.0040000600000606 Head (GOTOK)...... 09 
10) Had problems with child care........... (GOTOK). .. ..10 
11) Had other personal or family reason....(GOTOK)... .. Il 
12) FOR SCHOOL EMPLOYEES ONLY: 

School shut down............... (GOTOK)...... 12 
13) Did not want to work............... (GOTOK)... ..13 
14) Some other reason.............0004. (ASK D). .... .. 14 


10. Between (DATE IN Q.6) and (DATE IN Q.7B/NOW), were there any 
periods of a full week or more during which you took any paid leave from 
work with this employer because of a pregnancy or the birth of a child? 

Te servcceced (AGO toQ.11) ........ 1 
_ POTTTTire (SKIP TO Q.12, ES-11) ..0 


11. Please tell me each period between (DATE IN Q.6) ard (DATE IN 
Q.7B/NOW) during which you didn’t work for this employer for a full week 
or more because of a pregnancy or the birth of a child and you received 
pay. 


PROBE: What other period was there during which you didn’t work for 
this employer for full week or more because of pregnancy or the birth of a 
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child and you received pay? ENTER DATES IN “A”, BELOW. IF MORE 
THAN TWO PERIODS, GO TO A NEW EMPLOYER SUPPLEMENT 
PAGE ES-10. THEN ENTER BELOW THE TOTAL NUMBER OF 
SEPARATE PERIODS DURING WHICH R DID NOT WORK FOR THIS 
EMPLOYER AND RECEIVED PAY: 


14. How many hours per week (do/did) you usually work at this job? 
(PROBE: DURING WEEKS WHEN YOU ARE/WERE WORKING). 
ENTER NUMBER OF HOURS | | 


Thus, for women on vnpaid maternity leave, we know the exact date of last work 
during pregnancy and the exact date of return to work after childbirth. 


CPS Job/Employment Status Recode 


At each interview, the NLS-Y administers (a version of) the standard Current 
Population Survey (CPS) labor market battery with respect to the job held in the 
previous week. That batter is: 


SECTION 5: ON CURRENT LABOR FORCE STATUS (CPS QUESTIONS) 


1. Now I'd like some information on what you were doing last week. What were you 
doing most of last week -- working, keeping house, or something else? RECORD 
VERBATIM AND CODE ONE ONLY. 


Working......0-0000+ FOP Ci crreceeensesecsemeneomeencenencencene 01 
With A Job But Not At Work.......sscsssssesssssssesseeserereesseseees 02 
SE Cae cenccnemneneemnamtennmmnennnen 03 56-57/ 
SS RORIED cccreesesesnenemensereennneneannmnnenmeereceeeannnnnennncenenes 04 
GRIND BO GERRI cccrecsecsnsesssorsesccorevevesnssnesnesensessncessosescescesee 05 
Unable To Work (SKIP TO Q.20. PAGE 5-41) .....ccsss0000 06 
OTHER (SPECIFY) 
07 


2. Did you do any work at all last week, not counting work around the house? 

(INTERVIEWER NOTE: DO NOT INCLUDE VOLUNTEER WORK OR 
WORK DONE IN PRISON. IF FARM OR BUSINESS OPERATOR IN 
HH, ASK R ABOUT UNPAID WORK.) 

Yes —_— 

No No 

a rrr rrrrrrrrerenrenrnnennenenranemnernne 0 
58-59/ 
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3. How many hours did you work last week at all jobs: 
ENTER TOTAL # OF HOURS: 60-61/ 


4. INTERVIEWER: CODE FROM Q.3. RESPONDENT WORKED: 


Be, a ersrennerenniendeteaataitimracnmameeameeuaeiinneammamnnth wes 1 

35 - 48 HOURS ........ (SKIP TO Q.6, PAGE 5-32)2 2 62-63/ 
49 OR MORE HOURS (SKIP TO Q.7, PAGE 5-34) 3 

ASK Q.5 ONLY IF CODE 1 IN Q.4. 

5. Do you usually work 35 hours or more a week at this job? 

SII casnnevsevviniinitions Cd icntiihiendiniemnesinaciaiepenennniniienianneeneinne 1 64-65/ 
Ene EE GP cevcirtnnnesenncsenenenianmncccennenvenetannnel 0 


8. A. INTERVIEWER: LOOK AT Q.1, PAGE 5-29. WAS CATEGORY 02 


“WITH A J] O B 
BUT NOT AT WORK” CODED? 
GD censessesmmeens Fe Ce ee acctrttennemenesnnnmenmnens 1 
29-30/ 
FED cencncsesecesnenens CAE BD cccecrecenssnscececsnccnssnecncsneeseneenosnsenenned 0 
B. IF NO: Did you have a job or business from which you were temporarily absent 
or on layoff last week? 
WED cecsccsensees Ce ep rccssrecerecenemenseesetinmennne 1 


31-32/ 
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ASK 0.9 ONLY IF “YES” TO Q.8A OR Q.8B. 
9. Why were you absent from work last week? RECORD VERBATIM AND CODE 


ONE 
ONLY. 
IF MORE THAN ONE REASON GIVEN, PROBE: What was the main 
reason why you were absent from work last week? 
OWN ILLNESS ......(SKIP TO Q.11, PAGE 5-36)......... 01 
ILLNESS OF OTHER FAMILY MEMBER 
(SKIP TO Q.11, PAGE 5-36).....:.::s:eseeeeeees 02 
ON VACATION .....(SKIP TO Q.11, PAGE 5-36)........ 03 
BAD WEATHER .....(SKIP TO Q.11, PAGE 5-36)...... . 04 33-34/ 
LABOR DISPUTE ... (SKIP TO Q.11, PAGE 5-36)...... 05 
NEW JOB TO BEGIN ......... fe 06 
ON LAYOFF ........... (GO TO Q.10, PAGE 5-36) ......... 07 
SCHOOL INTERFERED (SKIP TO Q.11, PAGE 5-36) 08 
OTHER (SPECIFY) (SKIP TO Q.11, PAGE 5-36) 
09 
A. “IF NEW JOB TO BEGIN”: Is your new job scheduled to begin within 30 
days from today, or sometime after that? 
Within 30 days ... (SKIP TO Q.15, PAGE 5-38)... 1 
Sometime after that (SKIP TO Q.13B, PAGE 5-37).........+. 2 35-36/ 
11. Are you getting wages or salary for any of the time off last week? 
FU. vasercerccessevevesssocevonsensnnensnenooescsqnnsnnnennceneonsesssonsnessensecseaneesse 1 
D0) commune 0 45-46/ 
(IF VOLUNTEERED): SELF-EMPLOYMENT ..........:0:00++0000e0000 3 
12. Do you usually work 35 hours or more a week at this job? 
Fi cacocecocorscenssconesensesenecssocnsoenecoseesneossesnsonseosmesessesnsoessseoseesee 1 
TC 0 47-48/ 
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13. A. INTERVIEWER: SEE Q.1, PAGE 5-29. WAS CATEGORY 03, “LOOKING 


FOR 
WORK” CODED? 
ee RESTRICT 1 
_ I sicenvesitiaieaninecietaniaiiatiaaiiidiaiainiitaiiiats 0 49-50/ 
“NO” w a .9A PAGE 5-35, ASK B: 
B. Have you been looking for work during the past 4 weeks? 
Hiiiicnconnzecnsnensnengeagpansenannasnnanmnnsenumenaienipemenneennnsnmmmnnees 1 
_ (SKIP TO Q.20, PAGE 5-41) ......seses000 0 51-52/ 


i4. What have you been doing in the last 4 weeks to find work? RECORD 


VERBATIM 
AND CODE ALL THAT APPLY. 
Nothing....(SKIP TO Q.20, PAGE 5-41) ......::2000000 01 53-54/ 
Checked With: 
Public Employment Agency ........... 02 55-56/ 
Private Employment Agency ...... 03 57-58/ 
Employer Directly .........0-sssesssesseseees 04 59-60/ 
Friends Or Relatives .........-0sssssese0e 05 61-62/ 
Placed Or Answered Ads ........::sssssssssssseeseeees 06 63-64/ 
Looked In The Newspaper .........0.ssssssseseees 07 65-66/ 
School Employment Service .........0::+:ss0000000: 08 67-68/ 
Other (Specify) 


09 69-70/ 


As Klerman and Leibowitz (forthcoming) have noted, this battery explicitly 
distinguishes “employed and at work” from “employed, but not at work.” Thus, for a 
quarter of the sample we know the true work status during the crucial last trimester of 
pregnancy; and a different quarter of the sample, we know the true work status 
during the cruc st three months after childbirth. 


There is one crucial caveat. The hazard analysis in the body of the paper focuses 
on the last date worked during pregnancy and the first date worked after delivery. It is 
possible that a woman was not working during the week preceding the interview 
during her pregnancy, but was working at some later point in her pregnancy. 
Analogously, it is possible that a woman was not working during the week preceding 
the interview after childbirth, but had worked in some earlier week since childbirth. 


Klerman 


To minimize the biases introduced by these possibilities, we only use this 
information for three months preceding and three months following the birth. 
Responses earlier or later than those dates are too likely to include both an exit and a 
subsequent entry (or an entry and a subsequent exit). Second, after childbirth, we 
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require both that 


Maternity Leave Supplement (1983) 


In 1983, the NLS-Y included a special “Maternity Leave Supplement” which 
specifically probed for work (not employment) during pregnancy and following 
childbirth. The questions referred to the most recent child (throughout, we ignore any 


sample selection due to this limitation). 


23. 


42. 


43. 


Did you work at any time while you were pregnant with (YOUNGEST 
CHILD)? 


gt | ee I escentilineacanensnumsanessnsiiininitetensiieinnes 74/ 
 —i(‘éC iin (GO TO Q. 24) crecsersesseerereeenees 0 
Did you work during the ........ 
(CODE “YES” OR “NO” FOR EACH ITEM) 
YES NO 
first 3 months of pregnancy? 1 0 75/ 
second 3 months of pregnancy, that is, 
the fourth through the sixth month? i 0 76/ 
last 3 months of pregnancy, that is, 
the 7th through the 9th month? 1 0 77/ 
Did you continue to perform the same day to day tasks in your job as you 
did before you were pregnant? 
Yes I scssnessstnecieninesiaienetenianenmanenimaemamennenaene 78/ 
No © seccccscessoncsneneessnensseonesensovonsenoocsossonecooeosseeee 0 
INTERVIEWER: DID R WORK DURING HER PREGNANCY (IS 
Q. 23 CODED “YES”)? 
YES (GO TO Q. 43). .cccccceseeeseees S ceemaveonsenenesesennnns nensevennpnnenuenanenees 38/ 
ener (SKIP TO Q. 45) occsesveresesereenees 0 


Did your place of employment offer maternity leave when you became 
pregnant with (YOUNGEST CHILD)? 

Yes (ASKA ).....000000: scoesnousenne B .cossnsnsscnnseuescesesesvocssnsesenesesononsooss se 39/ 
re (GO TO 44) wnccccccseeseveees 0 


A. IE YES, ASK: How many months along were you in the pregnancy when 


44. 


your maternity leave started? 
ENTER NUMBER OF MONTHS: |__|! = 40-41/ 
STARTED AFTER BIRTH ........scscssvesesvesseees 95 


Did you return to work after (YOUNGEST CHILD) was born? 


Klerman 
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RR I EEE ie eee ee ‘ean 42/ 
serene a: 0 RE: 0 


How old was the baby when you returned to work? 
ENTER NUMBER OF WEEKS OLD: |___ |__| 43-44/ 


sce eeemrmactnanedianeneneeneannienneniiniabintenntinmeneisiimematnnmednnantnemneine OR 
sprensianaspaabedegn iniupnnainnmeatennaaesiinieiaiaaemepennmmstinarimmmmmenmmnaienannen ENTER 
NUMBER OF MONTHS OLD:\__i__| 45-46/ 


[—_GOT00. 4 | 
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B. Do you intend to return to work? 


FPP EE I saiiasdaiesitiinintanennnennantiiiinddinnnitahiane 47/ 
No 0 
1. How old will (CHILD) be when you would like to return to work 
ENTER AGE 
MONTHS: |__!___! 48-49/ 
OR 
WeARs: if | 50-51/ 


—_ 


Thus, for most children born before 1983, we can recover the length of paid 
employment. Note, however, that the information is only available in weeks or months, 
not days \<s in the work history and gap data) and that the respondent chose the units. 
We ignore any sample selection due to the units chosen. 


Maternity Leave Battery (1988 and following) 


As is indicated by the earlier quote from the NLS Handbook, the work-employment 
distinction was recognized by those running the NLS-Y. Beginning with the 1988 
interview (and thus, covering births in 1987), an additional battery of questions was 
added to the Employer Supplements. This Maternity Leave Battery explicitly probed for 
paid leave for pregnancy or immediately after child-birth. The exact battery is as 
follows: 


10. Between (DATE IN Q.6) and (DATE IN Q.7B/NOW), were there any 
periods of a full week or more during which you took any paid leave from 
work with this employer because of a pregnancy or the birth of a child? 


11. Please tell me each period between (DATE IN Q.6) and (DATE IN 
Q.7B/NOW) during which you didn’t work for this employer for a full 
week or more because of a pregnancy or the birth of a child and you 
received pay. 


PROBE: What oiher ,...c- vas there during which you didn't 
work for this employer for full week or more because of pregnancy or the 
birth of a child and you received pay? ENTER DATES IN “A”, BELOW. 
IF MORE THAN TWO PERIODS, GO TO A NEW EMPLOYER 
SUPPLEMENT PAGE ES-10. THEN ENTER BELOW THE TOTAL 
NUMBER OF SEPARATE PERIODS DURING WHICH R DID NOT 
WORK FOR THIS EMPLOYER AND RECEIVED PAY: 
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14. How many hours per week (do/did) you lly work at this job? 
(PROBE: DURING WEEKS WHEN YOU ARE/WERE WORKING). 


ENTER NUMBER OF HOURS 


Thus, for all births after 1987 we have the exact dates of last work during 
pregnancy and first work after childbirth. 
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APPENDIX B: THE CUBIC SPLINE BASELINE HAZARD 


Proportional Hazards with Arbitrary Baselines 


Recall the basic hazard algebra (see for example Lancaster, 1991). The hazard, h(t), 
is defined as: 


P{t<T<t+dlT2t} f(t) _ f(t) 
dt ~1-F(t) S(t) 


me) = lim 


All of the computations in the likelihood refer to the survivor function. In terms of the 


hazard, the survivor function is: 


S(t) = ex - mows 


0 


= expi-e*? [acous} 
0 
= exp{-e*? A(t)} 


The first equality is definitional. The second equality follows from the proportional 
hazard assumption (where A(s) is the baseline hazard) and the parameterization of the 
dependence on the covariates. The third equality follows the elementary properties of 
integrals. The final equality defines A(t). Note that this implies that the integration can 
be done once for any values of the over all observations; i.e. it is not necessary to 


perform the numerical integration separately for each observation. 
Cubic Spline Baseline Hazard 


Now note that we specify the baseline hazard as an exponentiated cubic spline. 


The exponentiation is used to guarantee non-negativity of the hazard. Following de 
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Boor (1978; see also Press, et al. 1986), we use a B-Spline representation. Specifically, we 
consider the cubic spline approximation to an arbitrary function: 


ye Ay; + By |. +Cq; + Dq;,, 


where A, B, C, D are defined as: 


Ae Xi ~X 
X jn ~ 4%; 

a _ X-%; 
B=-=1-A= 

Xi X41 


C==(A' — A)(x,,,-x,)° 


j+l 


D= -(B — B)(x,,,-x,)° 


j+l 


and the q's satisfy the N-2 equations in N unknowns: 


% j — Xj-1 Bina Fina we . Bier Fj ow Fj Jj Ij ~ Fj-1 


where we use the natural cubic spline boundary conditions, which set g,=0 and 


qn =9: 


These relations can be expressed in matrix form as: 


P = Vo 
%,—X, Xy—Xp . . . ¥3~J2_ J2- Vi 
3 6 ; e X3—Xq X%_—- X 
Ne—-X%q Xy—-X%, %,—X, 0 0 2 ¥e-¥3 ¥3-No 
6 3 6 q3 X,—%, Xz — Xo 
0 Xe-X_ Xy—-X, %—-X, 0 % Ys~ V4 _ Ya Is 
= X.-X, X%—-X 
6 x 7. x a qs 5 “ 4 4 be 3 
0 0 4 8 0 Ye-¥s VWe-M% 
6 3 Xe-X%5 X5— xX, 
= Wn-i! ens 
0 0 0 0 =N = Yn —In-1 _ Yn-1—In-2 
Ley ~%y-y ) %y-1 ~ Xy-2 | 


or: 
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Mg = b(y) 


Now consider the cubic spline approach from the perspective of estimation. 
Given the xs chosen ex ante, we treat the ys as parameters and maximize the likelihood 
with respect to them. To do so, we need the derivatives of the approximation with 
respect to the ys. Note that the approximation: 


y = Ay, + By,,, + Cq; + Dq;,, 

is only a function of the ys through the bs. Solving the matrix system, we have: 
q=M'b(y) 

Taking derivatives using standard matrix differentiation formulae, we have: 


Ab(y) 


24, _ fy) 


Integrating the Baseline Hazard 


Putting these two pieces together, it is possible to numerically integrate the 
baseline hazard. Specifically, we want to compute the integral A(s)in the survivor 
function expression at each integer day t: 


A(t) = [ A[s]ds 
= [ertlds 


[retas]}+ fetes 
y { [ier"las | 


=] 


4 erl@-tl etal} 


d 
y 
d 


_ 
sz 


where t¢ is a point between spline knots j and j=1. The first equality is definitional. The 
second equality writes the hazard in terms of the underlying cubic spline function, y, 
which is itself a function of the parameters, the yx (the values of y at the knots). The 


third equality partitions the integral into regions over which the function is exactly cubic 
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(not a useful representation for this approach; but note that if we did not exponentiate, 
we could compute the integrals exactly using standard rules for integrating 
polynomials). 


The fourth equality rewrites the integral as the sum of a large number of terms. In 
our application, each term represents a day (thus the d notation). The final line 
approximates the integral using the trapezoidal rule. If the intervals are small enough 
and the function is smooth enough (as should be trve of the exponentiated cubic spline) 
this simple integration formula should be sufficient. 


To do the estimation, we need the derivatives of this approximation to the integral 
with respect to the parameters. In this case, the parameters are the values of y at the 
spline’s knot points. We proceed by directly differentiating the approximation. 


as alte + esl} 


. »» } od oe —V , oval we } 


where the second equality follows from the trapezoidal approximation to the integral. 
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APPENDIX C: CONSTRUCTION OF THE LIKELIHOOD 


The likelihood is built up from primitives: Probit functions and (sub-)hazards. 
We begin by setting notation and describing the primitives. We then show how to use 
these primitives to construct the likelihood for the 18 cases. 


There are three probit functions. The first probit function models the probability 
that a woman works during pregnancy is—(wp=1): that she does not work during 
pregnancy—P(wp=0). The second probit function describes whether a woman who 
works until delivery, quits her job—P(pc=0), or that she goes on leave—P(pc=1) . The 
third probit function describes whether a woman who works until delivery goes on paid 
leave P(pl=1) or that she goes on unpaid leave—P(pl=0). 


The likelihoods are constructed in terms of the survivor functions. As is standard 
in competing risk models, there are three failure times tpg, tpu, typ. The first subscript, p, 
refers to pregnancy. The second subscript q/u/p refers to quitting the job/unpaid 
leave/paid leave. Again as is standard in competing risk models, these failure times are 
assumed to be independent (conditional on the observed covariates and the random 
effects) and at most one of the failure times (the minimum of the three) is observed. 
Corresponding to each of these failure times is a Survivor function, Spg(t), Spu(t), Spp(t), 
representing the fraction of spells which would still be ongoing at time t, if this risk was 
the only risk. Finally, denote the censoring time (i.e. the age of the child at the last 
interview) as c. 


There are eighteen cases in all. The only non-trivial cases are the last four, 
corresponding to the cases with an unknown date on which paid leave began during 
pregnancy (the fundamental data problem discussed in the text). 


Case 1-No work during pregnancy, no work after childbirth: 


L, = P(wp =0)S,,(c) 


Case 2—-No work during pregnancy, work after childbirth: 
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L, = P(wp = OMS. (tose) — Seg tegs))} 
Case 3-Work during pregnancy, quit job, no work after childbirth 
L, = P(wp= IS, (tpge) — So (ta WD} Su (tpge VS» Loge Seq (C) 
Case 4-Work during pregnancy, quit job, work after childbirth 
L, = P(wp =1S,, (toe) — Spg tga ))}S u(t pge Sop (type 4 Seq toge) — Sug tegi))} 


Case 5-Work during pregnancy, unpaid leave during pregnancy, no work after 
«hildbirth 


Ly = P(wp =1{S,, (tye) — Sou tps) } Spa (tue )Spp (pve) Seu(C) 

Case 6—-Work during pregnancy, unpaid leave during pregnancy, work after childbirth 
Le = P(wp = 11S, (tue) — Sout pus) } Spg (tue Spy (tue 4 Seu exe) — Seu (teus))} 

Case 7—-Work during pregnancy, paid leave during pregnancy, no work after childbirth 
L, = P(wp = 1H] Spo (type) — Spy (typ) }Spg (type )Spu tp Sep (C) 

Case 8—Work during pregnancy, paid leave during pregnancy, work after childbirth 
Ly = P(wp = 1 Sp, (type) — Spy typ) }Spg (type )Sputppe 4 Sep ope) — Sep tept))} 


Case 9-Work during pregnancy until delivery, quit job at delivery, no work after 
childbirth 


L, = P(wp =1)S,,(39 * 7)S,,(39 * 7)S,,(39 * 7)P( pe = 0)S,,(c) 


Case 10—-Work during pregnancy until delivery, quit job at delivery, and then work after 
childbirth 


Ly = P(wp =1)S,,(39 * 7)S,, (39 * 7)S,,(39 * 7)P( pe = ONS. (texe) — Sou texs))} 


Case 11-Work during pregnancy until delivery, unpaid leave after delivery, no work 
after childbirth 
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L,, = P(wp =1)S,, (39 * 7)S,, (39 * 7)S,, (39 * 7) P( pe = 1)P( pl = 0)S,,(c) 


Case 12-Work during pregnancy until delivery, unpaid leave after delivery, and then 
work after childbirth 


L,, = P(wp = 1)S,, (39 * 7)S,, (39 * 7)S,,(39 * 7)P( pe = 1)P( pl = OS. (texe) — Sou (teas) } 


Case 13-Work during pregnancy until delivery, paid leave after delivery, no work after 
childbirth 


L,, = P(wp =1)S,,(39* 7)S,, (39 * 7)S,,(39 * 7)P( pe = 1)P(pl = 1)S,,(c) 


Case 14-Work during pregnancy until delivery, paid leave after delivery, and then work 
after childbirth 


L,, = P(wp =1)S,, (39 *7)S,,(39 * 7)S,,(39 * 7)P( pe = 1) Ppl = 1} 5.5 (tepe) — Sep(teps))} 


Case 15-Work during pregnancy, unknown date on which paid leave began (but 
certainly before delivery, paid leave after delivery, no work after childbirth. The 
second line gives the approximation used in the actual computations. We do not 
know when the woman stopped working during pregnancy, but we know that it 
was before she quit her job and before she began unpaid leave. She may have 
worked until delivery and then began paid leave. Currently the integration 
(summation in the approximation for computation) is over all 39 weeks of 
pregnancy (in one day increments). In a quarter of the cases, we will have CPS 
question information which will change the limits of integration (summation). 


L,, = P(wp = aie (t)S,,()S,, cats, (c) 


t 


= P(wp = nS {{s,0 -1)- s,(0}8,(08,.(0} 18, (0 


i=t, 
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Case 16-Work during pregnancy, unknown date on which paid leave began (but 
certainly before delivery), paid leave after delivery, and then work after 
childbirth. See the notes for Case 13 which apply to Case 14 as well. 


L,, = P(wp = 01 |p 8q (08 tS, 8,0) 


= P(wp = o {{s,,i-1)- $0} 505 .O} {8p S.5(te))} 


t 
i=t, 


Case 17-Work during pregnancy, unknown date on which paid leave began (perhaps at 
delivery), paid leave after delivery, no work after childbirth. The second line 
gives the approximation used in the actual computations. We do not know when 
the woman stopped working during pregnancy, but we know that it was before 
she quit her job and before she began unpaid leave. She may have worked until 
delivery and then began paid leave. Currently the integration (summation in the 
approximation for computation) is over all 39 weeks of pregnancy (in one day 
increments). In a quarter of the cases, we will have CPS question information 


which will change the limits of integration (summation). 


t { 39°7 ) 
f,,(t)S,, (t)S,,, (dt 
L,, = P(wp = 1): J pp \*/” pq p | 


+{S,,(39*7)S,, (39*7)S,, (39 *7)P( pe = 1)P( pl = 1)} 


i ( 39°7 ) 
| Y {{s,,-D- s,.(0}8,(08 0] 


= P(wp = 1); | i=, 


+{S,,(39*7)S,, (39 *7)S,,(39*7)P( pe = 1)P(pl = )} 


S., (c) 


S., (c) 
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Case 18-Work during pregnancy, unknown date on which paid leave began (perhaps at 
delivery), paid leave after delivery, and then work after childbirth. See the notes 
‘us Case 13 which apply to Case 14 as well. 


| f,p(t)S,,(t)S,, (tat 


Ni | 
L,, = P\wp = 1): 4S. (t...) — S., (te) 
; , Per gmating 15. (oe) So 


P( pe = 1) P(pl = 1) 


> 


f 39°7 
Fits. -1)- s,.0}8,.05,.0}} 
= P(wp = 1); °"* 


{S., (t,,.)— S, (t.51 )} 


[pace — t 
oa 
P( pe = 1)P(pl = 1) 


. 


Table C.1 summarizes the number and distribution of new mothers according to 
the 16 “Cases” discussed in this Appendix. 
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Table C.1 
Distribution of Cases 
Not in 
83 83 Between Post 88 
Case Pregnancy At Birth After Childbirth % N Suppl. Suppl ML Qs ML Qs 

1 Never — Censored 23.1% 1506 146 393 589 378 
2 Never _ Not Censored 14.9% 966 90 324 372 180 
3 Quit — Censored 9.9% 644 43 170 239 192 
4 Quit - Not Censored 21.3% 1392 =101 402 574 315 
5 Unpaid — Censored 0.0% 0 0 0 0 0 
6 Unpaid — Not Censored 8.7% 570 26 122 236 186 
7 Paid — Censored 0.0% 0 0 0 0 0 
8 Paid _ Not Censored 4.9% 318 0 100 0 218 
9 Worked Quit Censored 0.2% 13 1 1 4 7 
10 Worked Quit Not Censored 2.6% 169 3 6 21 139 
11 Worked Unpaid Censored 0.0% 0 0 0 0 0 
12 Worked Unpaid Not Censored 3.8% 247 6 42 92 107 
13. Worked Paid Censored 0.0% 0 0 0 0 0 
14 Worked Paid Not Censored 3.3% 213 0 67 0 146 
15 Can't Tell Paid Leave Censored 5.4% 273 4 0 23 0 
16 Can't Tell Paid Leave Not Censored 6.6% 443 47 0 396 0 
17. Can't Tell Can’t Tell Censored 0.0% 1 0 0 1 0 
18 Can't Tell Can't Tell Not Censored 0.2% 15 1 0 id 0 
Total: 100% 6524 468 1627 2561 1868 


NOTE: Censored - No return to work as of two years after birth (or last interview) 
Not Censored - Returned to work as of two years after birth (or last 
interview) 

ML Qs - Maternity Leave Questions 
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APPENDIX D: NOTES ON DIFFERENTIATING THE LIKELIHOOD 


Overall the likelihood can be written: 
I 
L(6)=]]P,(8) 
i=l 
I K 

=[1> 
i=] k=! 
. 2 
TE) «wf T2010) 
i=l k=l j=! 


where L is the likelihood over the whole sample, P; is the sub-likelihood value of the ith 
individual (birth), Pj, is the value of the sub-likelihood for the ith individual for the kth 
value of the random effect (or the quadrature points), 2(k) is the probability of the kth 
value of the likelihood; and Pjxj is the value of the jth decision for the ith individual 
under the kth value of the random effect; where a decision is a probit or a censored 


hazard or an uncensored hazard. Differentiating we have: 


${ swf] rai} 


din 
din P.(@) = b j=l 
00 00 


GS! m(k)P, (8) AP, (8) 
-2.2) P(@) 36 | 


Sel OP,,(8) _ mk)P, (8) 
= 22) % 0 | wher a, = P(6) 


where ajk serves as a computational simplification (it is done once in the inner loop). 


aP,, (8) 
00 


For the duration's, these terms are either the survivor function or the difference of 


Then all we need is the 


. For the probit, these terms are well understood. 


survivor functions. With proportional hazards, the survivor function is: 


S(t) = exo|-os 


= ex} -fe*acona 


0 


= expe Aes 


= exp{-e”” A(t} 


SO: 
OS(t;B,9) xe GAG) 
.- = 
OS(t;B,0) _ 


op 


—e™ A(t; 0)S(t;0)X = S(t;)In[ S(t;0)]X 


Leave For Maternity 
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APPENDIX E: USING THE ESTIMATED MODEL TO IMPUTE IMPRECISE EVENT 
DATES 


As we noted in the Introduction, this paper is partially motivated by a major 
missing data problem induced by the “employment” (rather than “at work”) concept 
used in the NLS-Y Employer Supplements (prior to 1988). For analyses of the effect of 
maternal work (not employment) on child development (e.g. Blau and Grossbard, 1992; 
Baydar and Brooks-Gunn, 1992)), we would like to impute the probability of an event 
(e.g. the mother did not return to work until after the child was two months old). 


The imputations can be computed from the parameter estimates using Bayes Rule: 
Specifically: 


P(E& y|X,0) 


P(Ely,X,0) =—~ 
(Ely, X,6) P(5|X,8) 


where E is the event whose probability we want to impute (e.g. The mother did not 
return to work until after the child was two months old), y is the NLS-Y data on work 
(see below), X are the covariates, and @ are the estimated parameters of the model. 


For post-1987 births, the 1988 Maternity Leave Battery should provide exact dates. 
The interesting cases, are the “can’t tells” and the 1983 Maternity Leave Supplement 
(where responses are in weeks or months; so we know if paid leave was taken, but not 
the exact dates). Then the denominator of the Bayes Rule expression is the probability of 
the recorded response (a “can’t tell” or a wide interval in the 1983 Maternity Leave 
Supplement). The numerator of the Bayes Rule expression is the joint probability of the 
event of interest and the recorded data. 


Given the factor structure of the econometric model, work during pregnancy and 
return to work after childbirth are independent conditional on the (for the purposes of 
computation) discrete valued random effect. Thus computation can proceed as follows. 
For each value of the random effect, compute the probability of the data (or the joint 
probability of the data and the event) as the product of the probability of the data in 
pregnancy and the data after childbirth. Then the total probability is the weighted sum 
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over each of the values of the random effect (where the weights are the probabilities of 
each value of the random effect). These probabilities are simply the sum of the 
probability of beginning paid leave on each of the possible days (since the computations 
are done in days) and (in most cases) the probability of beginning leave at childbirth. 
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APPENDIX F: COMPLETE PARAMETER ESTIMATES 
FOR 1-DIMENSIONAL RANDOM EFFECT 


Table F.1 
Probit Coefficients 
WP SL PL 

Constant 1.5131 +e 1.0546 +e -).2961 

( 0.0728 ) ( 0.1751 ) 0.2951 ) 
Age 0.058 ade -0.0392 0.1016 ** 

( 0.0144 ) ( 0.0318 ) 0.0379 ) 

Age Sq -0.0042 . -0.0016 -0.0012 
( 0.0020 ) ( 0.0047 ) 0.0053 ) 

Black 0.1254 -0.0039 0.1264 
( 0.0714 ) ( 0.1540 ) 0.1773 ) 

Hispanic -0.1564 * 0.2091 0.1607 
( 0.0764 ) ( 0.1433 ) 0.1698 ) 

Year 0.0332 * -0.1406 +s -0.108 +s 

( 0.0139 ) ( 0.0305 ) 0.0317 ) 

Year Sq. -0.0028 0.0154 * 0.0027 
( 0.0025 ) ( 0.0069 ) 0.0073 ) 

H.S. Drop-out 0.6641 +48 -0.6169 +e 0.2297 
( 0.0658 ) ( 0.1790 ) 0.2144 ) 
Some College 0.1588 * 0.0016 0.3309 * 
( 0.0797 ) ( 0.1358 ) 0.1613 ) 

College Grad. 0.1901 0.1632 -0.2368 
( 0.1153 ) ( 0.1589 ) 0.1923 ) 

2nd Child -0.8242 +e 0.2664 * 0.2144 
( 0.0539 ) ( 0.1217 ) 0.1292 ) 

3+ Child -1.283 +e 0.4344 * 0.3547 
( 0.0751 ) ( 0.1712 ) 0.2104 ) 

Never -0.1821 ** 0.1316 0.3427 
Married ( 0.0632 ) ( 0.1632 ) 0.1763 ) 

Divorced/ 0.0744 0.2251 -0.0234 
Widowed ( 0.0838 ) ( 0.2253 ) 0.2339 ) 

R.E. Factor 0.8832*** 0.0182 0.3257 
Loading ( 0.0309 ) ( 0.1336 ) 0.2929 ) 


NOTE: *:p<.05, **: p<.01, ***: p<.001 


WP - Worked during pregnancy (=1 if worked; = 0 if never worked) 
SL - Took leave, (=1 if took leave = 0; if quit) 
PL- Took paid leave (= 1 if paid leave; = 0 if unpaid leave) 
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Table F.2 
Competing Risks (For Leaving Work During Pregnancy) Regression Coefficients 


PQ PU PP 
Age -0.1024 ose 0.0307 0.0074 
( 0.0159 ) ( 0.0269 ) 0.0302 ) 
Age Sa. 0.0067 oe -0.0115 +e -6.0081 
( 0.0023 ) ( 0.0043 ) 0.0045 ) 
Black 0.0352 0.2823 ° 0.5696 oes 
( 0.0794 ) { 0.1230 ) 0.1447 ) 
Hispanic -0.0924 -0.0268 0.1541 
( 0.0807 ) ( 0.1282 ) 0.1487 ) 
Year -0.033 ° -0.0772 aad -0.0438 
( 0.015 ) ( 0.0240 ) 0.0267 ) 
Year Sa. -0.0048 0.0016 -0.0127 
( 0.0029 ) ( 0.0052 ) 0.0069 ) 
H.S. Drov-out 0.5860 oes 0.1439 0.3089 
( 0.0768 ) ( 0.1491 ) 0.1741 ) 
Some College -0.1012 -0.1341 -0.3748 os 
( 0.0783 ) ( 0.1121 ) 0.1433 ) 
College Grad. -0.4529 eee -0.353 ° -0.0488 
( 0.1141 ) ( 0.1584 ) 0.1792 ) 
2nd Child 0.2681 oes 0.0096 -0.1292 
( 0.0611 ) ( 0.1007 ) 0.1233 ) 
3+ Child 0.5842 eee 0.1519 -0.0441 
( 0.0920 ) ( 0.1509 ) 0.1894 ) 
Never 0.1762 ° 0.1298 -0.0784 
Married ( 0.0710 ) ( 0.1185 ) 0.1534 ) 
Divorced/ 0.2932 os 0.0072 -0.0420 
Widowed ( 0.1086 ) ( 0.1834 ) 0.2265 ) 
R.E. Factor -0.6948 oes -0.1470 -0.7068 eee 
Loading ( 0.0488 ) ( 0.1781 ) 0.1322 ) 


NOTE: *:p<.05, **: p<.01, ***: p<.001 


PQ - Competing risk of quitting job during pregnancy 

PU - Competing risk of taking unpaid leave during pregnancy 

PP - Competing risk of taking paid leave during pregnancy 

n.b - Competing risks have no constant (it is implicit in the baseline 
hazard) 
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Spline Parameters Competing Risks (For Leaving Work During Pregnancy) 


Table F.3 


Leave For Maternity 


PQ PU PF 

Spline 1 6.9589 *** -10.9472 *** 9.4828 *** 
01119 ) ( 0.6638 ) 0.5533) 

Spline 2 6.5536 *** 9.1576 *** -11.0121 *** 
0.084 3) ( 0.2878 ) 0.5995) 

Spline 3 65314 *** 9.0044 *## -10.2244*## 
0.0847) ( 02129 ) 0.3481 ) 

Spline 4 5.9293 *** 6.8656 *** 64388 ** 
0.0889 ) ( 0.1503) 0.2226 ) 

Spline 5 5.1453 *** 5.7049 *## 5.1763 *** 
0.0945 ) ( 61509 ») 0.2023 ) 

Spline 6 4.7758 *** 4828 ** 45682 *** 
0.1087 ) ( 0.1565 ) 0.1941 ) 

Spline 7 4.2401 *** 4.4298 *## 3.8698  *** 
0.1196 ) ( 0.1656 ) 0.178 =) 

Spline 8 3.8103 *** 3.4173 ** 2.635  *#* 
0.2018 ») ( 02192 ) 0.2521 ) 


NOTE: *:p<.05, **: p<.01, ***: p<.001 


PQ - Competing risk of quitting job during pregnancy 
PU - Competing risk of taking unpaid leave during pregnancy 
PP - Competing risk of taking paid leave during pregnancy 
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Table F4 
Hazard (For Returning to Work After Childbirth) Regression Coefficients 


CQ CU CP 
Age -0.0416 S -0.0703 oes -0.0323 
( 0.0168 ) 0.0195 ) 0.0388 ) 
Age Sa 0.0045 ‘ -0.0021 0.0003 
( 0.0022 ) 0.0036 ) 0.0072 ) 
Black 0.1543 -0.1628 -0.1934 
( 0.0814 ) 0.1016 ) 0.1292 ) 
Hispanic -0.1656 -0.1353 -0.1146 
( 0.0869 ) 0.1121 ) 0.1443 ) 
Year 0.0569 +s 0.0615 +s 0.0950 + 
( 0.0168 ) 0.0231 ) 0.0296 ) 
Year Sa. 0.0009 0.0022 -0.0012 +s 
( 0.0028 ) 0.0041 ) 0.0059 ) 
H.S. Drop-out -0.5849 oes 0.0119 -0.4033 
( 0.0766 ) 0.1513 ) 0.1509 ) 
Some College 0.2351 +s -0.0349 -0.2196 
( 0.0885 ) 0.1204 ) 0.1448 ) 
College Grad. 0.0921 -0.0881 0.2241 
( 0.1372 ) 0.1486 ) 0.1772 ) 
2nd Child -0.2368 oes -0.0653 0.1513 
{ 0.0560 ) 0.0862 ) 0.1180 ) 
3+ Child -0.5010 oe 0.2571 0.2310 . 
( 0.0803 ) 0.1472 ) 0.1848 ) 
Never -0.3156 eee 0.0853 0.2964 
Married ( 0.0697 ) 0.1091 ) 0.1413 ) 
Divorced/ 0.0025 0.4121 . 0.3327 
Widowed ( 0.0941 ) 0.1798 ) 0.1795 ) 
R.E. Factor 1.0064 ses 0.1670 0.7855 
Loading ( 0.0390 ) 0.3607 ) 0.1762 ) 


NOTE: *:p<.05, **: p<.01, ***: p<.001 


LQ - Hazard of Starting new job (having not worked during pregnancy or 
quit pregnancy job) 

CU - Hazard of returning to work from unpaid leave 

CP - Hazard of returning to work from paid leave 


n.b - Hazards have no constant - (it is implicit ii: the baseline hazard). 
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Spline 1 


Spline 2 


Soline 3 


Spline 4 


Spline 5 


Spline 6 


Spline 7 


Spline 8 


Spline 9 


Spline 10 


Sovline 11 


Spline 12 


Spline 13 


Spline 14 


Spline 15 


Spline 16 


Spline 17 


Spline 18 


Spline 19 


Spvline 20 


COQ 
-8.7937 
1.0202 


-7.9347 
0.3679 


-7.9951 
0.3338 


-6.7442 
0.1937 


-6.7445 
0.2019 


-6.2882 
0.1771 


-6.7308 
0.1813 


-5.8716 
0.1516 


-6.1136 
0.1656 


-5.8555 
0.1538 


-5.8896 
0.1482 


-5.8328 
0.1216 


-5.9501 
0.1332 


-6.0383 
0.1156 


-6.1755 
0.1030 


-6.0592 
0.0945 


-6.1838 
0.1020 


-6.0704 
0.1018 


6.1047 
0.1067 


-6.1366 


Table F5 
Hazard (For Returning to Work After Childbirth) Spline Parameters 


( 


CU 
-6.8780 
0.9258 


-6.2836 
0.4380 


-5.6531 
0.3436 


-4.5273 
0.2891 


-5.1013 
0.3095 


-4.4228 
0.2746 


-4.1778 
0.2727 


-3.4794 
0.2400 


-3.4672 
0.2281 


-3.6549 
0.2264 


-3.5044 
0.2073 


-3.6356 
0.1966 


-3.5933 
0.1830 


-3.5386 
0.2067 


-4.0944 
0.2028 


-3.8989 
0.1663 


-3.9411 
0.1628 


0.3444 
1.5825 
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( 


CP 
-8.0486 
4.6312 


-2.7758 
0.3004 


-5.1171 
0.5394 


-5.9867 
0.4073 


-5.5337 
0.3643 


-5.9754 
0.4392 


-4.8209 
0.2832 


-5.6959 
0.3015 


-3.2149 
0.1902 


-3.2137 
0.2115 


-3.4083 
0.230 


-2.8762 
0.2423 


-3.4198 
0.2467 


-3.574 
0.3393 


-3.3402 
0.3684 


-4.0663 
0.4143 


-3.9896 
0.3349 


-4.3667 
0.3570 


15.0844 
8.5326 
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( 0.1137 ) 


Spline 21 -6.1463 oes 
( 0.1249 ) 
Spline 22 -6.4601 oss 


( 0.2011 ) 
NOTE: *:p<.05, **: p<.01, ***: p<.001 


LQ - Hazard of Starting new job (having not worked during pregnancy or 
quit pregnancy job) 

CU - Hazard of returning to work from unpaid leave 

CP - Hazard of returning to work from paid leave 
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APPENDIX G SUPPORTING FIGURES AND TABLES 


This appendix collects additional results alluded to in the body of the paper. In 
some cases it presents full plots of some results. In other cases it presents, in tabular 


form, the numbers underlying the figures in the body of the paper. 


Table G.1 cross-classifies these results by whether or not the woman worked until 
within three-days of delivery (labeled “At”, for left work at delivery, as opposed to 
“Before” delivery). It shows that almost all short-leaves were paid. These leaves are 
equally divided between leaves beginning before delivery and at delivery; but since we 
know that most paid leaves begin before delivery, we can infer that most of the short 
leaves are a result of our coding those women who report continuous employment as 
short-leaves. When considering these results it is worth noting again that the length of 
“paid leaves” includes any unpaid leave occurring immediately after a paid (e.g., when 


accumulated vacation is exhausted). 


Table G.1 
Characterization of Leave by When the Leave Began 
Type ofLeave Never Quit Quit Unpaid Unpaid Paid Paid Total Total 
When Began Before At Before At Before At Before At 
Short Leave 0% 0% 0% 0% 0% 4% 4% 4% 4% 
Long Leave 17% 26% 1% B% 6% 8% 4% 42% 10% 
No Return 16% 7% 0% 0% 0% 0% 0% 7% 0% 
Total 33% 33% 1% 8% 6% 11% 7%  S2% 14% 
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Hazard of Returning to 
Work 


Figure G.1 —Hazard for Returning to Work after Childbirth, 
by Type of Leave (first two years, 104 weeks) 


BEST COPY AVAILABLE 


Table G.2 
Leave Status in Selected Weeks of Pregnancy 


Leave For Maternity 


Weeks Never Quit Unpaid Paid Total 
1 33% 0% 0% 0% 34% 
13 33% 7% 0% 0% 40% 
20 33% 10% 0% 0% 44% 
26 32% 14% 1% Vie 47% 
30 3% 16% 1% 1% 50% 
32 33% 17% 2% 2% 52% 
34 33% 19% 2% 3% 55% 
35 33% 20% 3% 4% 56% 
36 33% 21% 4% 5% 58% 
37 33% 23% 5% 7% 61% 
38 33% 24% 7% 9%, 64% 
39 33% 25% 8% 11% 66% 


NOTE: Complement (i.e. 100%-Total) is women who are still working. 
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Status 


Labor Market 


0 13 26 39 52 65 78 91 104 
Weeks After Childbirth 


BM Paid OCUnpaia  auit 


Figure G.2—Probability of Not Working by Weeks After Childbirth, stratified by Labor 
Market Status. Complement is women who have returned to work, Quit--quit 
pregnancy job, Unpaid-on unpaid leave, Paid-on 


gest COPY AVAILABLE 
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Table G.3 
Leave Status After Childbirth, by Weeks After Childbirth 


Leave For Maternity 


Weeks Quit Unpaid Paid Total 
1 0% 0% 7% 7% 
2 1% 1% 8% 9% 
3 1% 2% 9% 11% 
4 2% 3% 9% 13% 
6 4% 5% 11% 19% 
8 7% 9% 1 5% 30% 

10 9% 10% 17% 36% 
12 12% 11% 17% 40% 
14 14% 12% 18% 43% 
16 15% 13% 18% 46% 
18 16% 13% 18% 47% 
20 18% 13% 18% 49% 
26 21% 14% 18% 53% 
39 28% 14% 19% 60% 
52 32% 14% 19% 65% 
65 37% 14% 19% 69% 
78 40% 14% 19% 73% 
91 42% 14% 19% 75% 
104 44% 14% 19% 77% 
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For a given leave type, Table G.4 reports the percentage of women who are at 
work by selected weeks after delivery. Note that here, quit includes women who never 


worked during pregnancy. 


Table G.4 
Percentage of Women who Have Returned to Work, by Leave Status 


Excluding Very 
All Women Short Leaves 


Weeks Overall, Quit Unpaid Paid Quit Unpaid Paid 
1 8% 0% 2% 41% 

2 10% 1% 7% 43% 1% 5% 
3 12% 2% 14% 45% 2% 12% 
4 14% 3% 19% 48% 3% 18% 
6 21% 6% 39% 58% 6% 38% 
8 31% 10% 61% 81% 10% 61% 

10 37% 14% 74% 91% 14% 73% 

12 41% 18% 81% 93% 17% 81% 

14 44% 20% 87% 95% 20% 86% 

16 

18 

20 

26 

39 


46% 23% 90% 96% 22% 90% 

48%, 25% 91% 97% 24% 91% 

49% 26% 93% 97% 26% 93% 

53% 31% 96% 98% 31% 96% 

60% 41% 98% 99% 41% 98% 

52 65%, 48% 99% 99% 48% 99% 
65 69% 54% 100% 100% 54% 100% 
78 72% 59% 100% 100% 59% 100% 
91 75% 63% 100% 100% 63% 100% 
104 77% 66% 100% 100% 66% 100% 


NOTE: Very Short Leaves are less than a week (the first row of the middle 


panel). 
Quit includes women who never worked during childbirth. 
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Table G.5 
Share of Leave Types in Selected Weeks of Pregnancy 


Weeks Quit Unpaid Paid 


1 94% 1% 4% 
13 95% 4% 1% 
2 94% 5% 1% 
26 78% 12% 11% 
30 56% 17% 27% 
32 50% 18% 32% 
34 45% 20% 35% 
35 39% 25% 36% 

34% 30% 36% 

37 33% 28% 39% 

38 28% 28% 45% 

39 22% 30% 48% 
Table G.6 


Share of Leave Types in Selected Weeks after Childbirth 


Weeks Quit Unpaid Paid 
1 4% 6% 90% 
2 29% 54% 17% 
3 42% 38% 21% 
4 
6 


38% 34% 28% 

25% 36% 39% 

8 38% 32% 30% 
10 51% 29% 21% 
12 60% 27% 13% 
14 62% 25 Yo 13% 


16 77% 16% 7% 
18 82% 14% 5% 
80% 15% 5% 

26 90% 7% 2% 
39 95% 3% 2% 
52 94% 2% 4% 
65 98% 3% 0% 
78 100% 0% 0% 
91 100% 0% 0% 
104 100% 0% 0% 
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